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The  Stereochemistry  of  Tr  iary  line  thy  1  Radicals 

G.  Karagunis  and  G.  Drikes,  Z.physik.  Chem.  ,  26B,  428-38  (1934) 

(Authors  located  at  the  University  of  Athens  and  have 
had  no  previous  publications, ) 

Until  now  experiments  intended  to  determine  the  steric 
configuration  of  free  triarylmethyl  radicals  have  been  unsuc- 
cessful. 

The  irradiation  of  asymmetric  radicals  with  circularly 
polarized  light  during  treatment  with  halogens  gave  a  mixture 
of  hnlides  which  was  optically  active.  A  mechanism  was  postu- 
lated as  follows  :  The  radicalsjare  of  tetrahedral  form  and 
exist  as  a  mixture  of  the  two  possible  antipodes.  Irradiation 
results  in  the  activation  of  one  of  the  forms,  causes  chlori- 

to 

nation  of  it,  and  consequent  optical  activity. 

By  using  Me(4,MeC^H4)  (p-EtC^ )C-  with  circularly  > 
polarized  light  of  wavelength  4-00A  and  introducinr  Clg  at 
0°C,  a  maximum  rotation  of  0.2°  was  obtained.  For  the  com- 
pound, Ph(PhCeEi)  (<*.CioH7)C-,  rotations  up  to  0,1°  with  light 
of  5390A  were  given.  The  phenomenum  was  anisotropic,  i.e# 
with  light  -polarized  to  the  right,  rotation  occurred  in  one 
direction  and  with  light  of  the  same  frequency  but  polarized 
4R-%he-epf>ee4%e  to  the  left,  the  rotation  was  in  the  opposite 
direction. 

Seminar  Report 

M.F.Roy 

March  24,  1935. 
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T  Hi  Oh IiS   CONCERNED  WITH  THE   SPLITTING  OF  THE   CARBON  CHAIN 

Seminar  report,   Kay   22,    1935.  By  M.   A.   ^pielman 

Otto  Schmidt  of  the   Ludwigshafen  Laboratory  of  the   I-G  Dye 
Trust   has  revived  the   old  theory  of  alternating  polarity  and  applied 
to  it  the  mechanics  of  Heitler  and  London.    As  a  result  of  his  calcul- 
ations he   arrived  at  the   following  rule:      In  the  splitting  of  a  compound 
containing  a  double   bond,    or   one   in  which  a  double   bond  is   formed  as  a 
prelude  to  splitting,   the   break  takes  place   between  atoms  3   and  4.  Ex- 
amples are  given, 

Crt^Hc^CH,  --T       CH.ECH6H,        VcM, 
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Criegee  has   formulated  a  different  theory:    If  two  mobile 
groups  or  atoms  are   removed  from  the   1,4-positions  of  a  molecule,    a  split 
will  take  place  between  atoms  2  and  3.   Otherwise   stated,    the   1,4-diradical 
is  incapable   of  existence,    but   stabilizes  itself  by  division  betv/een  atoms 
2  and  3.   The    following  are   illustrations. 

Schmidt,    Ber.,    68,    60   (1935). 
Criegee,    ibid.,    68_,    665,    (1935). 
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The  Action  of  NaOBr  on  Dimethylpjnacols 
By  Baron  John  Palmen  """ 

University  of  Helsingfors 

Reference:  Journal  fur  praktische  Chemie  (2)  Vol.141, p. 8 

J   I   Ioh       +  9Na0Br  — >       /       +  NaBr  +  Hs0 
^J/^CHa  CH8/        +  6NaOH  +  2CBr4. 

X  ^CH8.COONa 

n_.   Th*s  paction  gave  a  37^  yield  of  acid  and  an  82%   yield  of 
OBr4.   i?or  this  reason  Palmen  considered  it  worth  wMle  to 
perform  a  series  of  tests  to  determine  whether  or  not  the  CBr* 
cleavage  of  glycols  is  of  general  application.   His  results  are 
summarized  in  the  following  table:  »*uj.ub  axe 

Glycol  PRODUCT     ^CBr^.   %   Acid 


Ch|COH.COH<c^  CH3COOH       82 

C^|COH.COH<^  C.H.COOH      77 


69 

0agW.CHO*gg?.  C6H5C00H  95  90 

^=^<TOH    '         '  cSO0H_<^00H        77  31 


CH 

HOC 


■  - 82        37 

C8H14<C00H     66       63 
0  ^  >>r«nnH  ^ 


These  data  indicate  that  oxidation  of  the  atomic  grouping 
CH3.9OH.9OH.CH3  by  NaOBr  to  give  an  acid  and  CBr«,  is  ofg  enerfl 
character  and  can  be  advantageously  applied  to  the  structure  proof 
of  glycols  of  this  type.   The  cleavage  takes  place  at  room  temper- 
ature under  mild  conditions  although  an  excess  of  alkali  is  re- 
ouired,  for  stabilization  of  the  hypobromite.   The  excess  of  alkali 
need  not  be  great  since  it  is  produced  during  the  reaction. 

No  mechanism  was  suggested. 

William  Sparks 
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Subject:  Action  of  Nitrous  Acid  on  Aromatic  Tertiary  Amines. 
Reference:  Donald  and  Reade,  J.  Chem.  Soc,  (1935)  53. 


Summary:  Michler's  ketone  and  Michler's  hydride  do  not  follow  the 
general  rule  that  nitrous  acid  does  not  rwact  with  para-substituted 
aromatic  tertiary  amines.   Instead  they  give  the  following  products: 
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These  reactions  may  be  so  controlled  by  regulating  the  acidity  of  the 
solution  as  to  yield  a  maximum  amount  of  any  one  of  the  products 
and  a  minimum  of  the  others.  A  is  favored  by  low  acidity,  _B  by  med- 
ium, and  C  by  high  (9  N  HC1);  D  by  low,  and  E  by  high.   The  nitroso- 
amines  are  probably  intermediates  in  the  formation  of  the  nitro  cora- 
pounds,  since  /sodium  nitrate  alone  will  not  produce  t&em. 
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I.         ie    theory   and    appliostion   of  the   reaction   for   the    preparation  of   acid 
^anhydrides  t^"  ^  ^*-c^£/  <*-<^JL  ^7%^-^J^-i    ?&&&,.  &C^>.a<a*  ■  li    t*/C'***A) 


Naegll  reported    in  an  earlier   paper,    Ha  It',    12,    206    (1929),    that   alipha- 
tic   isocyanates   treated  with  aliphatic  acids    in  a  toiling  benzene    solution 
gave   bq;         3d   amines,    while,    if   the    isocyanate  v.as   areomatic   diphenylw   ureas 
Were   obtained   along  with  the    pure   acid   anhydride. 

rhfl  aryl isocyanate  does  not  act  as  8  true  dehydrating  agent  on  the  a- 
cia,  as  Znll^  ,  P^Oy,  etc.,  cut  reacts  vith  the  acid  to  fori:,  an  intermediate 
product. 

xhere   £re   tvo  meohanisms    possible. 
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-he  reaction   is    in  the   direction^  of  Q    in  the   case   of  aliphatic    isooya- 
nates   sec    in   the    direction  of  JD  end   B  when  the    isocyanate    is   areomatic. 
laagli    presents   several   analogies   such  as  ketones   and   aoids   to   give   anoy- 


ances,   etc. 
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98e   two  meohenisms  uxplain   several  reactions  which  until  now  had   no 
expAanation  or  else    a  false   one.      oorne   of  these    reactions   are:      1)    reaction 
of   isooyan<  tes  and   formanalide    to  give    isonitril^s   and   substituted   ureas, 
2)    reaction  of   isonitriles   on  acids   to   ^ive   acid   anhydrides   and   formanalide, 
5)    rearrangement   of  vinyl  alcohol   otters   to   the   ;  rides   and   aldehydes, 

-o  establish  in  which  direction  the  reaction  actually  proceeds,  t  s  ixed 
anhydride  nrast  be  isolate  nd  decomposed  in  the  absence  of  excess  „ i  ml 
acid    or    phenyl isocyantte. 

ihe   action  of        mylisocyanate   on  acids    proceeds   at   low   temperatures 
ar.d    is   valuafcle   for   obtaining  heft-sensitive   anhydrides.      !Dhe   £,5-dinitro- 
phenylisoc;         .as    increase   the    yields   of  the   acid   anhydrides. 
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H.  G.  Kolloff 

Structure  of  Boletol 
Synthesis  of  Boletol  and  Isoboletol 
F.  Kogl  and  W.  B.  Deizs  Ann.  515  10,23  (1934) 

Material  from  certain  fungi  which  turns  blue  on  exposure  to  air. 
Analyzed  as  C16H807  gives  triacetate  C31H14010  with  acetic  anhydride. 
With  zinc  and  acetic  anhydride  gives  colorless  pentacetate  036H30013„ 
When  treated  with  CH3N3  and  then  zinc  and  acetic  anhydride  a  trimethyl 
leuco  diacetate  is  obtained.   When  subjected  to  zinc  dust  distillation 
anthracene  was  obtained.   On  decarboxylation  with  soda  lime  the  com- 
pound yielded  purpurin.   Hemi-mellitic  acid  resulted  from  oxidation 
of  the  original  compound  by  hydrogen  peroxide.   Structure  in  view  of 
reactions  is  • 


:CC0°: 


with  C00H  either  in  the  5  or  8  position. 
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Reaction  aid  not  go. 
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Mixture  with  CI   in  5  and  8  positions.      Did  not  separate   and  go  ~£Ju-hju&> 


through  cyanide. 

Mixture  with  carboxyl  group  in  5  and 
8  positions  prepared  as  follows: 

Mixture  separated  and  one   of  products  when  treated  with  zinc   and 
acetic  anhydride  was  identical  with  corresponding  derivative   of 
natural  product. 
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Mixture  with  COOH  in  5  and  8  positions  separated,  one  checks  with 
natural  product. 
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he  Preparation  of  Ket^ls  by  Means   f   ixed 

Qrgano  Magnesium  Compounds  ,„,*,«» 

Colonge,  J.  comptes  rendus  19«_  ^29  (1°32) 
Grignard.  V.  and  Colonge,  J.  compter  rendusI96  1414(1933) 
Colons,  J.  bull  boc  chim  (5)±  1101-1114  (l^T) 

f'x  aldol   ondensation  h-s  lone-  been  known  but  similar 
reactions  with  ketones  have  not  been  widely  ap  lied  until  r-  cently. 

RC^COCHJ*.'  _   RC^poH-CH-COCHvR' 

Tte  first  known  e     le\        J       t  of  acetone(RrH)  in    \ 
resence  of  a  -  +  ror,  r  it         Led  to  methyl  ethyl 

ketone       "  ve  leld  of  t  e  ketol  on  lorp-  standing  over 

alkali.  d  Fluch  ire  su  ceeded  !   tsolati     e  ketols  from 

le  series  of  methvl  ketones  by  use  ot   M  [        condensl     -ent 
Finally  Oourtot   r  Ouperoff,  still  woi       Lth  methyl  ketones  succ-'.-dexi 
-  t^em  to  c  nden-e  with  tl  emselvex  by  the  u?e  of  aluminum 
ride  in  the  resence  of  vl   tic  amine-    NKR.The  yields 

ir       r»p  ctions^were  poor. 

In  t"  e  present  work  the  Gri     '  reagent  pre  >area  by 
*re-  ting  t     Driir  ry  or  secondary  a  Lne  with  an  alkyl  magnesium  halide  la 
-  the  condensing  re   mt,  the  ^o  rtion  heinp-  thought  to  take  plac 

This  mechanism  is  supported  by  the  f:  ct   that  the 
best  yields   re  obt  I       the  u<-e  of  one  mol  of  R£::gX  for  every  two 
of  the  ketone,  "ood  yields  are  obt  ined  if  one  of1  the  R's  in  the 
l_ne  iS       tic  ,  but  primary  amines  work  just  as  well  an  secondary. 
fr  ethyl  ani         liline  is  usually  used. 

This  reaction  can  be  applied  to  other  than  methyl 
ketones,  nt   advance  over  the  older  methods.     her     ., 

ketones         riethyl  ketone  and  butyrone  give  o    s light 1-y  smaller  y/e«" 
than  '  tl  yl   etones.  Cyclic  >etones  can  also  "     de  to  condense  . 

r        ceneral  all  aliphatic  ketones  undergo  this  reaction  if  there  exists 

the  carhon  atoms  immediately  adjacent  to  the  carbonyl  a  total  of  at 
least  three  atoms  of  hvdronren.  Ketones  such  as  benzophenone  nd  ffliuoren- 
one  which  by  the  a"-ove  rule  could  not  -onde-se  with  themselves  will 
nevertheless  add  the  Trignard  reagent  as  above  and  may  then  he  allowed 
to  reafct  with  other  ketones  to  form  mixed  ketols, 

"he  V- lue  of  this  work  lies  in  the  fact  that  it 
open--  the  way  to  the  preparation  of  a  whole  series  of  compounds  hitherto 
unol  '   •  ble  by  simple  condensation  methods. 


m.B 


GTUSViA 


6v0 


March  27,  1935 
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IF 


Zur  Kenntnig  der  Perklnschen  Synthese  3y  Eugen  duller,  gawlick 

and  Kreutzman. 

II.  Ann.  515  97  (1935) 

I.    -nn.   491  251  (1931) 

Review  of  Perkins  Reaction.  Kalnin,  Helv.  Chim.  Act.   11  977  (192) 

Field  (Mueller)  &""y^ 

Azobenzenes 

Sterols 

Muller  considers  the  Perkins  Reactio^a  special  case  of  the 


aldol  condensation. 
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(A)  " 

Proof  of  this  mechanism  would  be  indicated  by  the  isolation 
of  compounds  analagous  to  (A)   and  (B)  . 

Prepared  the  pure  enolates,  in  almost  quantitative  yields, 
using  triphenylmethyl  sodium  as  the  enolizing  agent.  Prepared 
the  pure  enolate  of  homophthalic  anhydride 
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Treated  the  enolate  of  homophthalic  anhdride  with  benza" - 
dehyae,  using  no  condensing  agent.  Did  not  isolate  Ihe  anhydride (I ) , 
which  is  analagous  to  (A),  but  did  isolate  the  hydroxy  acid  (II). 
re  often  the  lactone  (III)  of  the  acid  was  obtained,  in  85*   yelads. 
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?ro-.f  of  III 

1 .  CH  analysis  ci6Hi2°4 

2.  Llolecular  weight  determination 

3.  Neutral  equivalent-  for  one  carboxyl 

4.  Treatment  with  diazomethane,  and  determination  of  Zeisel  number 
showed  one  6CK3 

5.  Cor.pound  III  not  identical  with  benzal  homophthalic  a^feydri^e'  (IV) 

On  treatment  of  III  with  acetic  anhydride  obtained  benzalhomo- 
phtlTalic  js^^d*s*4e  (IV)  which  is  ar.alazous  to  (B). 

Thus  compounds  analagous  to  both  (A)  and  (B)  are  indicated, 
and  proof  of  the  mechanism  is  possible. 


To  show  mechanism  was  general,  used  o-nitrobenzaldehyde, 
o-methoxy' benzaldehyde,  and  p-dimethylarrinobenzaldehyde.  Obtained 
yields  of  lactones  analagous  to  (XII )  of  83:*,  55%  and  Y7%   respects 

ively . 

Reaction  of  benzaldehyde  with  enolates  of  succinic  anhydride, 
ethyl  acetate,  ethyl  phenylacetate,  and  benzyl  cyanide,  without 
condensing  agent,  gave  small  yields  of  the  expected <X-l>  unsaturated 
compound. 
Example • 

0 

Reaction  of  benzaldehyde  with  RnnJ&afeHgBXJSSXfcaxx  enolates  of 
co  pounds  containing  one  hydrogen  on«  -C  atom  did  not  proceed,  as 
is  the  case  in  the  aldol  condensation. 

Contrary  to  expectations,  the  eodium  salt  of  malonic  ester 
would  not  condense  wit'.'  benzaldehyde. 
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E.  K.  Skoog 
Seminar  Abstract 

Reciprocal  Transpositions  of  Phenylacetylcarbinol  and 
Benzojrlmethylcarbinol-  a  New  Type  of  Tautomerism. 
A.  E.  Favorsky  and  T.  I.  Tewnikowa,  Bull.  Soc  Chim.  (5), 
2,  253-73,  (1935). 

Neuberg  and  Ohle ,  and  Auwers  and  Mauss  found  that 
C^utHaMtHj  <*—  ffcw  c^**f  c^c^  gave  the  same  products 
with  semicarbazide ,  thiosemicarbszide ,  and  phenyl  iso- 
cyanate.   The  authors  found  that  with  benzoyl  chloride 
both  gave  mixtures  of  benzoates  and  withCvi^'^'Wboth 
gave  a  mixture  of  glycols.  With  ^H^^lthe  ^^Ts^   gave 
a  mixture  of  glycols  while  the  second  gave  \Hf\-  -{  -c  *v  • 
Thus  the  two  carbinols  are  chemical  individualities 

which  do  not  rearrange  by  themselves.   There  takes  place 
a  new  type  of  tautomerism  in  their  reactions,  like  keto- 
enolic;  this  is  keto-anolic  or  keto-carbinblic   There 
takes  place  a  migration  of  two  atoms  of  hydrogen. 
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Rlnp;  Cleavage  of  o-nitro  Phenols  by  HnSOA. 
by  0.  Neunhoeffer  and  H.  Ktflbel 
Chem.  Inst.  Univ.  Greifswald 


Reference:  Ber.  68  620  (1935) 

The  reaction  of  concentrated  or  fuming  sulfuric  acid  with  the 
para  substituted,  o-nitrophenols  (1)  2,4-dimethyl  6-nitrophenol, 
(2)  2,4-dibromo  6-nitrophenol  and  (3)  l-nitro-2-naphthol,  results 
in  ring  cleavage  with  the  formation  of  (A)  the  lactones  of  the 
substituted  muconic  acids,  (B)  the  substituted  mucomonohydroxamic 
acids,  (C)  the  pyrroline  derivatives  resulting  from  (B)  by  loss  of 
H30  or  (^)  a  mixture  of  (A) -(B).   These  products  are  analogous  to 
those  previously  found  in  the  case  of  2-nitro,  4-methyl  phenol. 
IK  .COOH  COOH 

vAio«      /  i4(2tr    ♦ 

H  +  J  <>Mr' 

COOH  /Tki    ^JyCH= 


+  NHoOH 


2-nitro  4-methyl  p -methyl 

phenol  muconic  acid 

+    CH3 

COOH. CH8 . CH. C . =CH. CO 

I q — ■ — ' 

lactone  of 

p -methyl  muconic  acid 


P -methyl  muco- 
monohydroxamic acid  lactone 

v     

CH3  .  C  — — —  GH 

.CHfccL    ^C*0 


HOOC 


pyrroline  derivative. 


In  the  case  of  the  2,4-dibromo  6-nitrophenol,  the  lactone 
formed  had  a  bright  red  color,  for  which  the  author  gave  the 
possible  explanation  of  tautomerism  to  a  hydroxyfurane  form. 

The  mechanism  of  the  reaction  was  studied,  but  not  determined. 
Experimental  results  indicated  tha"&  an  intermediate  H2S04  derivative 
was  formed,  which  on  hydrolysis  produced  the  products  which  were 
observed. 
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A  NE     THUD  FOP     CNG  "AMIN       ES 

P.  W.    1  R  and   GINGj  NG.  HI     .  n    f  /      -) 
in,  515,  p.  283  1935.    /f  *-*  •  Y  c/*>**<~f3*^ 

Neber  obtained  an  acetal  by  treating  benzyl -methyl-^ etoxime 
p-toluolsulfoester  with  potassium  ethoxide  and  acetic  acid.  The  acetal 
on  hydrolysis  gave  an  »amino  ketone.  The  first  mechanism  indicated  by  the 
author  is  as  follows: 
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In  a  later  research,  the  author  obtained  a  cyclic  base  from 
2,4  d'nitro,  benzyl  methyl  ketoxime.  -lien  the  cyclic  base  -was  treated 
with  potassium  ethoxide  and  hydrochloric  acid,  it  yielded  an  « amino  ketone 
salt.  It  proved  that  the  first  proposed  mechanism  was  wrong. 
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A  series  of  <* amino  ketones  have  been  prepared  by  means  of 
this  reaction  with  good  yields  (65-7b"  _       * 
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This  reaction  can  be  used  as  a  general  method  for  making 
*amino  ketone  provided  that  a 

1)  The  starting  ketoxime  is  derived  from  ketone  which 
contain8  this  grouping (-CH. -cK))  . 

2)  The  ketones  must  be  trunsfered  to  the  p-toluolsulf uester 
in  the  first  step,  ot    Lse  they  do  not  undergo  the  desired  reactions, 
as  shown  by  the  authors  working  with  esters  of  another  nature. 
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SUMMARY  OF  SEMINAR  REPORT 

by 

Fred  Condo 
(April  24,  1935) 

Topic;   The  Structure  of  Hydroxy- A zo  Compounds 
References;   Richard  Kuhn  and  Fritz  Ba"r,  Ann.,  516,145  (1935) 

(Heidelberg  —  Carotenes,  flavines,  and 
conjugated  double  bonds.) 
Lauer  and  Miller,  J.  Am.  Chem.  Soc,  57,525  (1935), 
(U.  of  Minnesota  —  &»/&*   Unsaturated  ethers 
and  Miscellaneous.; 

The  fact  that  there  are  two  general  methods  for  the 
preparation  of  hydroxy-azo  compounds,  (a)  the  coupling  of 
diazo  compounds  with  phenols  and  (b)  the  reaction  of  substituted 
hydrazines  with  quinones,  serves  to  immediately  emphasize  the 
question  of  the  structure  of  these  compounds.   Reaction  (a) 
would  normally  be  expected  to  lead  to  an  azo  compound,  while 
(b)  should  yield  a  hydra zone,  but  the  same  product  is  o Drained 
in  both  cases. 

The  subject  has  an  extensive  bibliography  including  one 
names  of  many  investigators.   In  recent  years  the  6reat  cnampion 
of  uhe  hydroxy-azo  form  has  been  von  Auwers  (working  at  Marburg;, 
while  the  equally  ardent  defender  of  the  quinone -hydra zone 
form  has  been  burawoy  (until  recently  at  .Leipzig,  now  at  the 
u.  of  London) • 


-2- 
Lauer  and  Miller  sought  to  test  for  ohe  hydrazoue  rorm 
Dy  use  of  the  Diels  and  Alder  reaction,  adding  cyclopentadiene 
to  "Che  quinone  portion  of  the  molecule.   They  found  that  cyclo- 
pentadiene would  add  to  Wsb   benzo quinone -2, 4-dintrophenylhydrazone 
( 2,4-dinitrobenzeneazophenol) •   The  structure  of  ohe  product 
was  proven  by  adding  cyclopentadiene  to  Denzoquinone  and 
reacting  this  product  with  2,4-dimtrophenylnydrazine.   xhe 
bis-nydrazone  was  lormed,  however,  and  in  order  to  complete 
■che  sirucbure  proor,  it  was  necessary  to  reac-c  the  addition 
product  of  benzoquinone-2,4-dinitrophenylhydrazone  with  2,4- 
dinitrophenylhydrazine.   The  results  with  other  hydroxyazo- 
compounds  were  as  indicated  in  ohe  following  table: 

OH 


Added  Cyclopentadiene 


a 

b 

£      d      e 

1.  N02 

NO  2 

CH3 

2.  NO2 

NO  2 

Br 

5.  N02 

NO  2 

Did  Not 

Add 

Cyclopentadiene 

1.  NO2 

NO  2 

Br      Br 

2. 

NO  g 

3.  Br 

NO  2 

4.  NO 0 

5.  COOH 

NO  2 

6.  N02 

Br 

Br 

7. 

COOH 

[ 

8.  SO3H 

9. 

COOH 

10.  OH 

11.  O-Ethe 

rs,  acetates,  and  benzoates 
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Kuhn  and  Bflr  attacked  the  same  problem  but  with  quite  a 
different  tool.   They  studied  the  absorption  spectra.   They 
worked  first  with  phenyl-azo-tX -naphthol  and  were  able  to  show 
that  the  equilibrium  between  the  azo  and  the  hydrazone  xorms 
of  this  compound  is  dependent  almost  entirely  upon  the  solvent. 
The  method  depended  upon  a  comparison  of  the  spectra  in  different 
solvents  with  the  spectra  of  the  0-  and  N-  methyl  ethers.   In 
pyridine  the  spectrum  indicated  only  the  azo  form,  wnile  in 
glacial  acetic  acid  and  in  nitrobenzene  only  the  hydrazone 
form  was  indicated.   In  benzene  there  seemed  to  be  about 
equal  amounts  of  the  two  forms,  and  in  alcohol,  while  ohe  azo 
form  seemed  predominant,  ohere  was  distinct  evidence  of  the 
hydrazone  form  also. 

Investigation  of  the  isomeric  ortho  compounds,  C*-phenylazo- 
p  -naphthol  and  y3- phenyl  azo -ex  -naphthol,  indicated  uhat  these 
compounds  exist  only  in  the  hydrazone  form  (confirming  work  of 
Burawoyj ,  regardless  of  the  solvent.   It  was  impossible  to 
prepare  the  0-  ether  of  the  ^-Haphthol  and  very  difficult 
in  the  case  of  the  o< -naphthol. 

Investigation  of  o-,  m-,  and  p-hydroxy-azobenzene  revealed 
uhat  the  structure  of  these  compounds  was  also  independent  of 
solvent.   But  in  this  case  all  three  of  the  compounds  existed 
in  the  azo  form  only.   (This  is  a  direct  contradiction  of 
recent  work  by  Burawoy  in  the  case  of  the  ortho  compound.; 

Attempts  to  isolate  the  two  desmo tropes  of  phenyl- azo -0C- 
naphthol  failed. 
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It  was  concluded  fxom  bhese  two  papers  that  in  the  hydroxy - 
azo-  compounds  there  is  an  equilibrium  between  a  hydroxy-azo 
form  and  a  quinone-hydrazone  form.   The  proportion  of  these 
two  forms  present  at  equilibrium  varies  very  widely  and  is 
usually  dependent  upon  the  substituents  (structure  of  the 
molecule)  but  may  depend  almost  entirely  upon  the  solvent. 
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Report  by  L.TC.  Schniepp. 
February  6,1955.    _ 

riNOLIBE  DIC1  .  -   :  A  CONTRIBUTIOK  TO  TH  KY  OP 

TRIVALENT  ]  ITROG  !  . 

References: 

O.lbumn  and  H.Ludwig.Ann.  514.34-60(1934). 
O.Muxmn  and  herrendorf er ,Jer .  47, 758(1914) . 
u . :  .umm  and  Bruhn, Ber .  68, 176-85 (1935 )  ■ 
Location  of  the  authors: 

Chemical  Institute  of  the  University  of 
Lei* Germany. 

Q,uin  .line  when  tr  ated  with  BrCN  and  anhydrous  HON  in  dry  benzene 
solution  at  0, yields  a  dicyanide9QaH«H(CN)  .which  melts  at  100. 
Treatment  of  this  compound  with  a  basic  nitr     <    ound, such  as 

onia  or  me  thy lamine, converts  It  to  an  isomer  melting  at  150. 

ctions  and  properties  indicate  that  these  are  stereoisomers; i .e. , 
cis  and  trans  forms. 

>th  isomeric  dicy-    es  yield  quinaldinic  acid  (I)  on  hydrolysis. 


Therefore  formulas  (II)  and  (ill)  are  proposed  for  these  isomers. 

.is  is  the  first  case  in  which  evidence  has  been  found  favoring 


the  existence  of  stereoisomers  where  a  trivalent  nitrogen  is  involved. 

inoline  and  BrCH  only, in  dry  benzene, reacts  to  yield  N-cyano-<£- 
hyroxy-dihydroquinoline  (IV)  and  the  bimolecular  compound  (V).  This  is 
due  to/the  action  of  a/trace  of  moisture  on  the  BrCU  addition 

product.  Neither  the  hydroxy  nor  the  alkoxy  compounds (TI)  show  any 
tendency  to  is    ise.  „/ 

C./V  fc.A/        ^ 

Substituents  in  the  o-position  of  the  benzene  ring  or  the  (^-position 

of  the  pyridine  ring  block  the  formation  of  di cyanides  and  only  (    - 
c^  . .noquinolines  are  obtained  from  compounds  whose  rings  are  so 
substituted. 
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Further  Contributions  on  the  Structure  of  Chlorophyll 

H.  Fischer  and  co-workers  at  the 
Technical  Sigh  School  at  Munich.   Ann.  513,  107 
(1334);  516,  61  (1935);  519,3,58  (1935)j 

[  traduction:   Fischer's  latest  proposed  formulae  for  chlorophyll-a 

and  -b  are:  p 


au  :<r;y^  *-*3  f^F^  L"x  *  FT"  ** 


nCfl-  cp 


V\ 


hi 
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•    fail    r%,  ~    > 

Chlorophyll  (a)  Chlorophyll  (b) 

T  II 

J- 

^CHaCH-CHaCHaCHaCHCHaCHaCHaCHCH3CHsCH8C=CHCKaOH 

CHa        CH3        CH3        CK3 

■  Be  papers  are  concerned  with 

I  Proof  of  the  presence  of  the  vinyl  group  at  the  3-position 
in  chlorophyll-a. 

II  Proof  of  the  presence  of  the  formyl  group  at  the  Imposition 

in  chlorophyll-b. 

Ill  The  asymmetry  of  the  gamma-carbon  atom. 

I    After  the  magnesium  atom  and  the  phytyl  radical  are  removed,  the 
vinyl  rroup  "is  converted  to  an  acetyl  group  by  the  action  of  ^rogen 
iodide  in  glacial  acetic  acid.   This  acetyl  group,  together  with  the 
earbomethoS  group  on  carbon  atom  10  and  the  oxygen  atom  on  carbon 
ntfn    is  replaced  by  hydrogen  upon  treatment  with  hydrogen  bromide 
in  Glacial  acetic  rcld  at  190°  in  a  bomb.   The  new  substance  is 
:2-d?set^  (I11)'   This  compound  was  synthesized, 

i  Ml— — s— ^  i 

ZQx/J  III 
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ond  the  synthetic  product  shown  to  be  identical  with  the  one  from 
chlorophyll-a. 

II  In  b  similar  way  3-desmethyldesoxophylloerythrine  was  prepared 
-nd  shown  to  be  identical  with  the  product  obtained  from 
chloroohyll-b  by  causing  it  to  undergo  the  same  reactions   save  for 
that  with  hydrogen  iodide,  that  chlorophyll-a  was  submitted  to. 

III  Optical  activity  of  chlorophyll  derivatives  was  supposed  to  be 
due  entirely  to  the  asymmetry  of  carbon  atom  10,   Replacement  of 
the  carbomethoxy  group  with  hydrogen  yields  a Protoot  ^ill 
optically  active.   Asymmetry  of  the  gamma-carbon  atom  is  therefore 
postulated. 


Reported  by  Dr.  S.  H.  Babcock,  Jr. 
September  18,  1935 


Synthesis  of  Tropinon,  Pscudopelletierin,  Sobelanin,  and 
related  alkaloids  under  physiological  conditions. 

Clemens  Schopf  and  Gerhard  Lehmann 
Ann.  518,  1  (1918). 

The  authors  report  syntheses  of  tropanone  and  a  number  of  other 
closely  related  alkaloids  or  intermediates.   The  starting  materials 
and  conditions  in  most  cases  are  such  as  could  exist  in  plant  cells 
where  these  compounds  are  synthesized  naturally.   The  point  is 
stressed  that  natural  products  such  as  alkaloids,  glucosides,  etc. 
are  probably  synthesized  in  plants  without  the  aid  of  catalysts  such 
as  enzymes  and  that  attempts  should  be  made  to  prepare  such  compounds 
in  vitro  under  mild  conditions.   This  investigation  was  suggested  by 
a  previous  observation  of  the  authors  concerning  the  condensation  of 
oC"  amino  benzaldehyde  with  /3  keto  acids.   If  this  reaction  is  carried 
out  at  pK  13  the  product  is  an  aC  substituted  quinoline  /8  carboxyllic 
acid,  but  if  the  pH  is  from  5  to  9  the  reaction  goes  smoothly,  with 
:.:ood  yields,  to  form  oC  substituted  quinolines.   Here  as  in  later 
attempts  to  synthesize  alkaloids  better  yields  are  obtained  nearer 
neutrality  than  in  strongly  acidic  or  alkaline  solutions.   Since  the 
starting  materials  need  no  special  purification,  the  reactions  are 
easily  run  and  the  yields  good,  these  methods  may  be  suitable  for 
synthesis  of  quantities  of  these  products. 

Tropanone  (II)  was  prepared  by  allowing  a  mixture  of 
succindialdehyde,  methylamine,  and  acetone  dicarboxyllic  acid  to 
stand  together  at  warm  temperature  for  3  days.   Yields  obtained  from 
reaction  mixtures  having  different  pH  are  tabulated  below  and  it  will 
be  noticed  that  yields  are  greater  near  the  point  of  neutrality  than 
at  the  extremes  of  pH. 


pH  of  reaction  mixture 
Percent  of  theoretical  yield 


3.0   5.0  7.0  9.0  11.0  13.0 
68    83   78   61     64    5 


CKpCKO 


CH2CH0 


+  CK,WH*  + 


KoCCOOH 


C=0 


HoCCOOH 


-2HP0 


CHo-CH  -  CHCOOH 

I  I 

NCHa  C=0 

I  I 

CH2-CH  -  CHCOOH 

I 


-CO: 


CH2-CH  -    CHa 

I      i 

NCH3   C=0 
I  I 

CR2— CH    —     C.~3 
II 


CHo-CH  -   CH 


Vil2 


NCHa  CKOH 

I  I 

CHa-CH  -  CHCOOH 

IV 


CH2-CH  -  CHa 
I     I 

NCH3  C=0 
I     I 
CHa-CH  -  CHCOOH 

V  (R=H);   VI  (R=CH3) 


The  authors  disagree  with  the  theory  of  Robinson  that  ecgonine 
(IV)  is  formed  in  the  plant  cell  by  elimination  of  one  carbexyl 
group  from  tropanone  dicarboxyllic  acid  (i).   They  suggest  that 
cocaine  may  be  formed  by  condensation  succindialdehyde,  methyl  amine, 
and  the  mono  methyl  ester  of  acetone  dicarboxyllic  acid  to  form 
tropanone  monocarboxyllic  acid  methyl  ester  (VI )  (which  they  prove 
~uy   experiment)  and  a  subsequent  reduction  of  the  carbonyl  group 


"C   t; 


followed  by  benzoylation. 

Several  other  alkaloids  and  into mediates  were  also  prepared. 
Glutaraldehyde,  methyl  amine  and  acetone  dicarboxyllic  aci a  < joncense 
under  proper  conditions  (with  elimination  of  Ha0  and  COj)  giving 
rood  yields  of  pseudopelletierin.  If  acetone  is  substituted  for 
ketone  dicarboxyllic"  acid  no  reaction  takes  place.   Sobelanin  was 
prepared  by  condensation  of  Glutaraldehyde ,  methyl  amine,  and 
benzoyl  acetic  acid.   Two  alkaloids  not  occurin-  naturally,  1,-m ethyl 
/  *'  diph.enacyl  pyrrolidin  and  N-nethyl A*  diacetonyl  pyrrolldin, 
re  prepared. 


Reported  by  A.  E.  Knauf 
September  18,  1935 


The  Stepwise  Degradation  and  the  Constitution  of  o-Caroteno 

von  Richard  Kuhn  and  Plans  Brockmann 
Ann.  513,  95-143  (1935) 

Place:   Kaiser  Wilh elm- Institute  for  Chen.,  Heidelberg 
Previous  Work:   1.   Carotenes,  carotenoids,  anthocyanins, 

chlorophylls  and  flavins 

2.   Structure  of  Kydroxy-azo- compounds 

Only  limiting  proof  has  been  obtained  for  the  constitution  of 
the  pigments  of  the  carotene- series  with  the  exception  of  lycopin. 
The  following  work  confirms  the  structure  assigned  by  Karren 
(Helv.,  13,  1084  (1930))  to  ^-carotene,  who,  by  strong  oxidation 
obtained  geronic  acid  from  ^-carotene  (16  percent  of  the  theory 
1  r>  the  two  ionon  rings). 

(CH3)2 


y 


CHa  C-CK=CK-C=CH-CH=CH-C=CH-CH=  (CH3) 


i 


I 

0."-2  0—  Oil  3  On  3  0^3  y  0 


2 


/ 
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XCH2  CH-CH=C-CH-CH-CK=C-CH=CH-C  CKa 

Cn.3  Cil3       0^3—0  Cilg 

CHa 

^-carotene   C40K5S 

In  an  earlier  work  Kuhn,  (Ber. ,  673,  385-838  (1934)),  oxidized 
/J-carotene  with  chromic  acid  and  obtained  an  aldehyde  which  he 
converted  to  the  amide  via  the  oxime  and  nitrile.   This  amide  was 
dehydro-azafrenone  amide.   No  experimental  work  was  given. 

This  work  is  a  continuation  of  the  first  and  definitely 
establishes  the  structure  of  /^-carotene . 

^-carotene  Was  oxidized  by  the  alternate  use  of  chromic  acid 
and  a  mixture  of  chromic  acid  and  lead  tetraacetate  to  ^-carotene- 
aldehyde. 

(CK3)2 
I 

CH«      C-CH=CH-C=CK-CH=CH-C=C-CK=CH-CH=C-CH=CH-C 
I       0,0     I         |_  !__      VH 

Oilg        .0  U1I3  u.^3  0^3 

^  /     CK3 

CHa 

^-carotenone  aldehyde  Ca7K3803 
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£-carotenone-aldehyde  was  converted  through  the  oxlme  and 
•iltrile  to  anhydro-azafrenonearnide  C37H3703N.  Azafrene  was  then 
used  ps  starting  material  for  the  synthesis  of  anhydro-azafrenone- 

onide  showing  clearly  the  relation  between  ^-carotene  and  azafrene. 

Azafrene  was  degraded  stepwise  to  3, 8- dim ethyl  decapentane- 
1 , 10- di  c  arboxyl i  c  ac  i d . 

Kuhn  establishes  the  position  of  the  methyl  groups  by  thermal 
decomposition  of  azafrene  which  gives  m-tolyic  acid  and  m- xylene. 


(CH3) 

I 

A 


2 


CH2    C-CH=CH-  C=CH-CK=CH-C=CH-CH=CH-CH=C-CK=CH-C 
CHa C-C  -CH3  CK3        CH3  CH3 

Anhydro-azaf renoneamide  C2 7^3 5^2^ 


Reported  by  R.  F. "Miller 
September  25,  1935 
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The  Constitution  of  Alkannin 


Randnitz  et  al.,  Ber.  63,  1479  (1935 

»    67,  1955  (1933 

■  65B,  159  (1932 

■  64,  1835  (1931 


From  the  laboratory  of  the  German 
University  at  Prague. 


In  1930  Randnitz  showed  by  color  reactions  and 
spectra  that  alkannin  did  not  compare  with  known  anthra- 
quinone  derivatives  and  products,  even  though  it  did 
give  anthracene  derivatives  on  zinc  dust  hydrogenation. 

It  did  compare  with  a  5, 8-~tetrahydro-l,4-dihydroxy 
naphtha  auinone  derivative.   Ke  concluded  that  it 
belonged  'to  the  naphthalene  C  skeleton.   It  contained 
two  hydroxyl  groups  and  two  quinone  0  atoms.   It  could 
be  by  reduction  acetylated  to  a  tetra  acetyl-levo- 
alkannin. 

By  catalytic  hydrogenation  two  ethylenic  linkages 
in  the  side  chain  were  shown.   His  analysis  was  C16K1404 

He  repeated  his  work  and  confirmed  it  in  1931. 

In  1933  he  showed  that  a  compound  C17H1805 
(alkannin  plus  one  I.IeO  group  picked  up  from  the  methyl 
alcohol  used  in  purification)  took  up  7  mols  of  H  with 
Pt. 

It  yielded  with  ozone  0.7  mol  of  acetone  and  by 
reduction  with  Zn  and  NaOAc  in  boiling  Ac20  a  tetra- 
acetyl  dihydro  alkannin.   The  product  he  concluded  to 
be, 


In  1935  Randnitz  obtained  the  dyestuff  in  pure  form 
without  the  mothylation  and  his  analysis  was  C16K1605^ 
He  made  the  methyl  ether  and  coupled  it  with  2,3-dimethyl 
butadiene  and  showed  that  the  side  chain  was  on  the 
hydroquinone  and  not  on  the  quinone  nucleus;  also,  that 
the  CH30  group  was  on  the  side  chain  and  not  on  the 
nucleus  as  previously  supposed. 


8 


Diazomethane  also  added  on  the  nucleus 
confirming  the  positions  so  the  new  formula  for 
alkannin  is  as  follov/s: 


CH 


3v>C=CK-CHo-CH— ■ 


CK3^         | 


OH 


Brand  (Ber.  _68,  1483)  obtained  angelic  acid 
from  the  red  oil  vrhich  later  gave  the  crystaline 
product  so  that  alkannin  is  the  ester  of  angelic 
acid. 


Reported  by  R.  C.  Cary 
October  2,  1935 
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•LSOuT'TIOtf  oF  ALLEKIC   CGifPOUNDS 

By  E.  -P.  rohl«eri  J.  T.  v.Y.lker 

and  ::.  Ti shier.   J.  Amer.  Chem.  Soc. 

_57,  1743-45  (1935),  Harvard  University 


In   the 
H 


simplest   cumulative   double  bond   compound 


'  C=C=C 

K,  ix  is  necessary  only  to  replace  one  hydrogen 
at  each  end  tc  obtain  non- sup erpo sable  mirror  images  using 
the  tetrahedral  model  of  the  carbon  atom  as  proposed  by 
van't  Hoff  In  1377. 


CH3  H 

y 

CK3  H 

d,l  forms  of  sym. 
dimethyl  allene 


CH,  H 

o 

\ 

H  CH3 


CH3  CH3 

0 

H  H 


CH3  H 

,;c) 

X 

H  H 


Non-resolvable 
unsymmetrical  dimethyl 
allene. 


For  50  years,  efforts  to  confirm  the  optically  active 
character  of  properly  substituted  allenes  as  predicted  by 
van't  Hoff  have  met  with  failure. 

Recently  Ziegler  and  Sauermilch  have  prepared  a  number 
of  allenes  by  dehydration  of  unsaturated  tertiary  alcohols. 
Using  Ziegler1 s  general  method  for  preparing  allenes,  Hills 
and  liaitland  claim  to  have  succeeded  in  verifying  van't 
Hoff's  prediction  of  enantiomorphism  in  unsymmctrically 
substituted  allenes. 

Mills  used  a  process  of  catalytic  asymmetric  degra- 
C6H3     H  CSH5 

dation  on  C10H7'''     610H7„   With  no  catalyst  an  inactive 
allene,  m.p.244°,  was  obtained.   With  d- camphor  sulfonic 
acid,  an  isomerlde,  m.p.1590,  having  a  rotation  of 
*  546^  +  437  was  produced.   With  1- camphor  sulfonic  acid 
the  rotation  was  -433.   The  two  antipodes  were  readily 
obtained  pure  but  when  mixed  and  crystallized  from 
solution  the  racemic  form,  m.p.344°,  was  recovered.   The 

their  activity  slowly  at  160°C. 


active  forms  lose 


Some  time  prior  to  the  publication  of  Mill,  the 
announcement  of  the  preparation  of  the  first  authentic 
allenic  acid  was  made  from  the  Illinois  laboratories  and 
it  was  predicted  that  certain  types  of  allenic  acids  would 
provs  to  be  easily  synthesized. 


f 


10 
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Kohler,  who  has  worked  in  this  field  for  many  years, 
decided  that  the  compound 

C6H5-C  =  C  =  C-C6HB 
COOH    C10H7 

prepared  and  characterized  by  Lapworth  and  Wechsler  in 
1910  was  really  an  allene  and  not  an  indene  which 
Lapworth  and  Wechsler  thought  it  might  be.   The  synthesis 
involved  treatment  of  diphenyl  naphthyl  butyrolactone 
with  PC15.   HC1  was  evolved  and  upon  treatment  with 

pyridine  and  C2H50H  the  ester  CSHS-C  =  C C10H7 

C00C3H>C6H5 
was  formed. 

This  was  converted  to  the  acid  chloride  which  on 
reaction  with  glycollic  acid  gave  C6H5-C=C=C-C6K5 

1*0   C10H7 
C-0-CH2-C00H. 
The  brucinc  salt  of  this  derivative  was  crystallized  from 
methyl  alcohol.   On  treatment  with  KC1,  the  pure  acid, 
m.p.1450  was  precipitated.   The  rotation  was  +29.5,   A 
mixture  of  the  d  and  1  forms,  m,p,145°,  gives  on 
crystallization  the  racemic  acid,  m,p,195°,  which  is 
identical  with  that  obtained  by  hydrolysis  of  the  ethyl 
ester.   The  structure  of  these  was  proved  by  oxidation  to 
phenyl  naphthyl  ketone  and  phenyl  glyoxylic  acid. 


Reported  by  W.  J.  Sparks 
October  2,  1935 
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SYKTHSSIS  OF  C0UI.IAR0N3-3-CARBCXYLIC  acid 
AND  HYDROXYCOUIIARONES 

By:   T.  Reichstein,  R.  Oppenaur, 
A.  C-russer,  P..  Hirt,  L.  Rhyner  and 
G-.    G-latthaar.   Helv.  Chim.  Acta, 
18,  816  (1935). 

Place:   Organic  Chemistry  Laboratory  of  the 
Sidg*  Techn.  High  School,  Zurich. 

Previous  work:   Hethylfurans,  2-Isopropyl- 
furan,  Isotubaic  acid. 

Coumarone 
4 


Reichstein  and  co-workers  have  shown  that  a  , 
slight  modification  of  Rossing's  (Ber.  17,  3000  (1384)) 
synthesis  has  proved  successful  in  the  preparation  of 
many  of  the  substituted  coumarones  which  have  been 
impossible  to  obtain  before. 

P  P 

^\~Q*0      BrCH3C00CaH5    #\ 0=0       (CH3C0)20 

*  H8  ► 

OK  NaOCaHB  L    'a      .C-COOC3H5      CK3C00Na 


f  * if 

,;  I'  COONa 

W 

Removal  of  the  carboxyl  croup  is  accomplished  by 
treating  the  acid  with  copper-bronze  powder  in  a  boiling 
solution  of  quinoline. 


<^ 


r 


+C0. 
COOH      ^  A./  V11UH 

v-c«£iijst«i 


<W 


The  various  substituted  coumarones  that  were  made  by 
this  method  were  prepared  by  replacing  the  salicylaldehyde 
by  the  following  compounds,  o-vanillin,  pyro,r;allol, 
2-hydroxy-3,  4-dimethoxybenzaldehyde,  resorcyl-aldehyde- 

4-benzyl  ether,  phloror;lucinaldehyde-3-methyl-4-benzyl 


n 


-3- 

ether  and  3 ,4-dihydroxyisobutyrophenone. 

An  alternate  method  has  had  a  limited  application. 
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n 1 
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COOH 

! 
I 

?Hs      0HaC00Na) 
-CHO     HSC  160° 


H00=0 
.C~CCH3     ^ 


OH 

I 

^V-COOH 
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Reported"  by  L.   R.   Drake 
October  9,   1935 
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BF3  in  Organic  Reactions  |  3 


BF3  forms  molecular  complexes  with  certain  types  of 
organic  compounds.   A  considerable-  number  of  these  complexes 
have  been  isolated  and  characterized  *»»!*»♦,  and  they  are 
in  general  monomolecular  addition  compounds  of  BF3  and  the 
organic  compound. 

e.g.   CH30H-BF3,  CH3C02H-BF3,  (C2K5)a  0'BF3,  (CH3CO)3  0'BF3, 

C6K5NH2-3F3 

The  BF3  is  thought  to  be  held  to  the  organic  molecule 
by  a  coordinate-covalent  linkage  with  the  0  or  R  atom  as 
"donor"  and  the  B  atom  as  "acceptor". 

Although  these  complexes  have  been  known  for  some  time, 
their  practical  importance  has  been  recognized  only  within 
the  last  5-10  years  and  they  have  been  utilized  with  some 
success  in  various  organic  reactions. 

(1)  Alcohols  and  glycols  with  acetylene  in  the 
presence  of  BF3  yield  acetals6. 

(2)  Acids  and  alcohols  react  in  the  presence  of  BF3 
to  give  fair  yields  of  the  corresponding  esters6. 
Similarly,  acetates  may  be  formed  from  acetamide  and 
alcohols  in  the  presence  of  3F37. 

(o)   Alkyl  aryl  ethers  are  rearranged  by  BF3  to  phenols, 
alkyl  phenols,  and  alkyl  phenyl  ethers8. 

(4)  Propylene  may  be  condensed  with  phenols  in  the 
presence  of  BF3  to  yield  isopropyl  aryl  ethers, 
isopropyl  phenols,  and  the  isopropyl  ethers  of  these 
i  s  opr opy 1  phe no 1 s  * . 

(5)  Propylene  may  be  condensed  with  acids  in  the 
presence  of  BF3  to  yield  isopropyl  esters10,  and  in  the 
case  of  hydroxybenzoic  acids,  these  are  rearranged  to 
give  isopropyl  hydroxybenzoic  acids  and  their  esters11. 

(G)   Ethers  are  cleaved  by  acid  chlorides  and  acid 
anhydrides  in  the  presence  of  BF3  to  yield  esters1 2. 

(?)   3F3  may  be  substituted  for  A1C13  in  reactions 
e.g.  the  synthesis  of  ketones  and  0  -diketones13. 

(3)  Phenols  arc  alkylated  by  alcohols  to  the 
corresponding  ethers  with  BF314. 

(9)  Propylene  and  other  olefins  condense  with  aromatic 
hydrocarbons  to  give  the  alkyl  hydrocarbons  in  the 
presence  of  3F3i5. 

(10)  Certain  alifatic  hydrocarbons,  both  open-chain  and 
cyclic,  have  been  condensed  with  ethylene  in  the 
presence  of  3F3  to  yield  higher  hydrocarbons is. 
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Reported  by  M.'F.  Roy 
October  9,  1935 
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CONSTITUTION   OF    SULPKARSPHEIUl/IINE 

By:      Dyke  and  King,   J.    Caem.    Soc, 
1955.    1005,    J.    Chera.    Soc,    1954.    805. 

Place:      National   Institute  for  Lledical  Re- 
search, 

The  structure  of  sulpharsphenamine  had  been  given  by  the 
authors  to  be  the  sodium  salt  of  5,5?-diamino-4,4!-dihydroxy~ 
arsenobenzene-0,0! ,N~trimethylene   sulfite. 

JQL  __JHCH30S03H 

HS030CH20</__\_As  «  As^jVOGHaOSOsI-Ia 

This  formulation  was  built  on  the  following  experimental 
considerations : 

1.     Proof  of  presence  of   three  methylene   sulfite  groups 
as  a  part  of  the  molecular  structure, 

3,  Only  one  of   the  three  groups  was  oxidized  to   sulfate 
by  alkaline   iodine, 

*      5,     Authors  had  shown  that  mono-N~methylene  sulfites  of 

anilines  gave  a  quantitative  yield  of   sulfate  by  the 
same  treatment . 

Mainly  from  these  facts,    the  authors  concluded  that  of  the  three 
groups  the  one   capable  of  undergoing  oxidation  by  the  alkaline 
iodine   conditions  was  an  amine   derivative  while   the  other  two 
were  on  the  phenolic  hydroxyls.      The  main  objections  to   the  formula 
were   the  difference   in  reaction  indicated  by  the  0-  and  N-methyl~ 
ene   sulfite  groups  toward  alkaline  iodine,    and  the  fact   that  no 
methylene   sulfites  of  phenolic  hydroxyls  had  been  prepared. 

In  the  present  work  the  authors  submit  evidence  toward  a 
new  formula. 

1.  Formation  of  a  tetramethylene   sulfite   derivative  of 
salvarsan  from  which  less  than  one  mol  of   sulfate  be 
precipitated  by  the   iodine  method.      This   showed  that 
an  0-union  of   the  group  was  not  necessary  for  pre- 
vention of  oxidation, 

2,  Preparation  of  o_-ami  no  phenol   derivative  with  an 
excess  of    sodium  bisulfite  and  formaldehyde   to   yield 
a  dimethylene   sulfite  which  formed  a  tri sodium   salt, 
and  in  which  only  a  portion  of   the   sulfite  could  be 
oxidized  to    sulfate  by  iodine. 

5.      In  reaction  of   anilines  with  performed  sodium  formal- 
dehyde  sulfite,   a  mono"N~methylene   sulfite  was  formed, 
which  gave   a  quantitative  precipitation  of    sulfate  by 
iodine. 

4.  Erratic   results   in   sulfate   quantities  on  oxidation 
and  difference   in  mono-N-  and  N,N-dimethylene   sulfite 
toward  oxidation  by  the   some  reagent   indicated  an 
intermediate   sulfur  form.      Authors  have   considered 

a  dithionate  formation. 
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From  these  results  the  authors  present   the  new  formula 
,CK2OS02H 


^  i; 


/!H2OS03H 

^CKOSOsH 

H0<  ">As    »    As<(~~      _)  OH 


for   sulpharsphenamine,    and  suggest  a  series  of  new  compounds  of 
interest. 


Reported  "by  L.   L.   Alexander 
October  16,   1935 
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ON  THE  CONSTITUTION  OF  YOHIMBINE 

By:   Caesar  Scholz. 
Helv.  Ohim,  Acta. ,  18, 
983  (1935). 

Place:  University  of  Edinburgh. 

Previous  work:   Alkaloids  (Harman) . 

Yohimbine  (C^HsgOaNs)  yields  upon  selenium  dehydrogenation 
yobyrine,  tetrahydroyobyrine  and  ketoyobyrine.  The  present  paper 
is  concerned  with  the  structure  of  the  degradation  products. 


Tetrahydroyobyrine 


19^30^3 


Yobyrine 


The  above  formulae  were  those  accepted  for  these  compounds 
before  the  present  work. 

Tetrahydroyobyrine  yields  upon  ozonization  a  compound 
Ci~9H3r0333.      The   same  compound  is  obtained  on  treatment  with 
chromic  acid.      Hydrolysis  of  this  compound  yields  o.~aminopropio- 
phenone  and  Bz-tetrahydroisoquinoline-3~monocarboxylic  acid.      Oxi- 
dation leads  to  berberonic  acid.      In  view  of  the  above,    tetra- 
hydroyobyrine  is 


Yobyrine   gives  no    clear-cut  ozonization  product,   but  oxi- 
dation leads   to  oxy-yobyrine  C19Hl4ON3, 

On  purely  circumstantial   evidence,    the   secondary  hydro xyl 
group  present  in  yohimbine   is  placed  in  the  14  position,    and 


JUST 
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the   structural  formula  is  believed  by  Scholz  to  be 


:i°  vy 

::3cooc  \Jr 


Reported  by  H.  G.  Kolloff 
October  16,  1935 
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ORGANIC   COMPOUNDS  OF  TIN 


Michel  Lesbre 

Bull.    Sec.    Chim.,(5)    3,    1189    (1935) 

Lab.  of  3-en.  Chem. ,  Sorbonne. 

Kozeschkow,  K.  A.,  Ber.  ,  66,  1661,  (1933) 


The  A  and  B  subdivisions  of  the  fourth  group  in  the 
periodic  table  differ  widely  in  their  tendency  to  form  organic 
compounds.   Those  under  silicon  form  organic  compounds  more 
or  less  comparable,  in  their  formation  and  properties,  to  car- 
bon compounds. 

The  following  series  of  compounds  are  arranged  in  order 
of  decreasing  stability: 

SnR4 >R3SnH ->R2SnH2  >,RSnH3 

RCH3 VR2CH2 >R3CH  >R4C 

The  Sn-H  bond  is  much  less  stable  than  the  C-H  bond. 

Sn-Sn  bonds  are  rare. 

A  nomenclature,  analogous  to  that  of  carbon  compounds, 
is  suggested: 

SnnH2n  +  2     RSnOOH         R3SnOH        R2SnO 

Stannanes   Stnnnonic  acids   Stannols     Stannones 

The  methods  of  producing  stannonic  acids  and  stannones 
are  analogous  to  those  for  the  production  of  aliphatic  acids 
and  ketones. 

The  reactions  of  Sn08KH  with  CH3I  and  of  HC12K  with  CH3I 
show  a  fundamental  difference  in  the  structure  of  stannites 
and  formates.   The  potassium  atom  must  be  attached  directly  to 
the  tin  atom. 

The  reaction  of  KSn02  with  halogen  derivatives  has  been 
made  general  for  the  production  of  stannonic  acids. 

Reactions  of  stannonic  acids  and  derivatives: 

RS;02K  +  3HX >RSnX3  +  2H20 

RSnXg  +  3HX ->RSnX5H2 

RSnX5K2  +  2NH3 >RSnX5(NH4)a 

Reactions  of  stannones: 

R23n0  +  2HC1 >R2SnCla  +  Ha0 

2RaSn0   ~  )R4Sn  +  Sn02 


. 
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Formation  and  reactions  of  stannols: 

R3SnX  +  HOH ->R3SnOH  +  KX 

3RI  +  3Sn02KH  +  4K0H >R3SnOH  +  33n03Ka  +   3KI  +  3H30 

R3SnOH >[R3Sr]+  +  0H~ 

2(C6K5lSnCH  ?Li^  (C6};8)45n  +  (OeH5)aSnO  +  H80 

The  order  of  decreasing  acidity  and  solubility  is: 
RSn(OH)3 >R3Sn(OK)2 >R3SnOH 


Reported  by  L.  L.  Ryden 
October  33,  1935. 
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ACYL  HY?OKALITES 
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Boclcmuller  and  Hoffmann 

Ann.    51S,    165    (1935)  „ 

Chem.  Inst,  of  University  of  Wurtzburg 

The  authors  report  that  chlorination  of  allyl  chloride  in 
glacial  acetic  acid  solution  gave  the  expected  1,3, 3-trichlcro- 
propane  plus  a  20  per  cent  yield  of  a  lower  boiling  compound 
which  proved  to  be  the  following  dichloropropyl  acetate: 

CH3C  -0-CHaCHCl-CHaCl 

They  postulate  that  there  is  a  reaction  between  acetic  acid 
and  chlorine  to  produce  acetyl  hypochlorite, 

CH3C  -OK  +  Cl2^ >  CH3C  -0C1  +  HOI 

and  that  in  this  reaction  the  equilibrium  is  shifted  far  to  the 
left.   The  acetyl  hypochlorite  then  adds  to  the  allyl  chloride  in 
the  same  manner  as  hypochlorous  acid. 

CH3=CKCH3C1  +  H0C1 >HOCH3CHClCHaCl 

CHS=CHCH3C1  +  CH3C00C1 ->CH3C00CHaCHClCHaCl 

The  formation  of  acyl  hypohalites  is  analogous  to  the  hy- 
drolysis and  alcoholysis  of  halogens, 

HOK  +  X3 -»  KOX  +  KX 

ROH  +  X3 ->  ROX  +  KX 

Methyl  and  ethyl  hypochlorite  were  first  prepared  and  isolate* 
by  Sandmeyer  in  1385.   They  readily  add  to  >C=C<  systems  with  the 
formation  of  halogenated  ethers. 


c=d;  +  CH30C1 >ch3o6-6ci 


1  1 

The  authors  have  found  that  acyl  hypohalites  are  best  pre- 
pared by  the  action  of  halogen  on  the  silver  salt  of  the  acid; 

RCOOAg  +   X3 >RC00X  +  AgX 

An  extensive  study  of  the  reactions  of  acyl  hypohalites  was 
carried  out  under  the  following  heads: 

1.  Oxidizing  Power,   RC0OX  +  KX  >  RC00H  +  X3 

2.  Spontaneous  decomposition,   RCOOX > RX  +  C02 

3.  Reaction  with  water,   RCOOX  +  HOK  >RC00H  +  KOX 

4.  Hologenation,  RCOOX  +  RK  ->RX  +  RCOOH 

5.  Addition  to  C-C  double  bonds,  fc=4  +  RCOOX >RC00<b-ix 


1  1  '11 


Reported  by  J.  H.  Brown 
October  23,  1935 


The  Peroxide  Mechanism  of  Kolbe's  Hydrocarbon  Synthesis 

Applied  to  Monoethyl  Adipate 

Fichter  and  Buess,  Helv.  18,  445.(1935) 

Place:  University  of  Basel,  Switzerland. 

Previous  work:   Primarily  electro-organic, 
with  special  regard  to  mechanism  of 
Kolbe's  hydrocarbon  synthesis. 

Fichter  and  his  co-workers  have  been  trying  to  establish 
the  peroxide  mechanism  of  Kolbe's  hydrocarbon  synthesis  since 
1913.   Briefly,  their  method  of  attack  has  been: 

a.  Synthesis  of  numerous  peroxides, 

b.  Thermal  decomposition  of  these  peroxides, 

c.  Comparison  of  decomposition  products  with  electro- 
lytic products. 

The  net  reaction  and  Fichter' s  mechanism  follow: 
2  RCOO-   electrolysis       +  g  c 

I  . /o   n   RCOO   u  _    RCOOH 

(rc-o)2o   1/3S    !   H^°)   + 

RCOO         RCOOOH  —>  ROH  _^  R'CH=CH2 

The  present  paper  deals  with  the  above  mechanism  applied 
to  monoethyl  adipate  as  typical  of  Fichter' s  work. 

He  thermally  decomposed  monoethyl  adipyl  peroxide  in  a 
steel  bomb.   From  the  decomposition  product  he  secured  a  neutral 
oil,  which  was  fractionally  distilled  as  follows: 

Fraction  I  (2.5  g. )  was  found  to  be  a  mixture  of  ethyl 
n- valerate  and  ethyl  ester  of  allyl  acetic 
acid. 

Fraction  II  (3.1  g. )  was  found  to  be  diethyl  adipate. 

Fraction  III  (3.0  g. )  was  found  to  be  diethyl  sebacate. 

Fraction  IV  (1.7  g. )  was  found  to  be  essentially  diethyl 
sebacate. 

Fraction  V  (4.2  g. )  was  found  to  be  essentially  diethyl 
sebacate. 

Note  that  the  main  product  of  thermal  decomposition  of 
the  peroxide  was  diethyl  sebacate  (11  g.  total),  just  as  it  is 
the  main  product  in  the  electrolysis  of  potassium,  ethyl  adi- 
pate.  In  addition  one  secures  the  same  unsaturated  ester  by 
thermal  decomposition  as  by  electrolysis. 

Under  carefully  controlled  conditions  (high  CD.,  well 
cooled  anode,  proper  electrolyte,  etc. )  the  presence  of  peracid 
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(7.23  mg.)  and  peroxide  (13.95  mg. )  in  the  electrolyte  was 
established  by  titrating  the  iodine  released  from  KI  with 
Na2S203. 

According  to  Fichter  hydrolysis  of  the  peroxide 
yields  the  peracld,  which,  by  loss  of  C02,  accounts  for 
the  Hoof er-Hoest  reaction,  and  the  resulting  "alcohol"  upon1, 
dehydration  forms  the  unsaturated  ester,  thus: 

EtOOC(CH2)8COOEt 
7  +2  C02 

electroli-e  EtOOC(CKa  )4C0O  KOO(CH8  }£XEt 

2   Et00C(CH2)4C0O-      C1GCT;ioll-e      .>  |     HOHr  + 

StOOC(CH2)4COO  *H000fcHg)£00Et 

HOCH2CH2(CK2)GOOEt     >      CK3=CH(CHa )2COOEt 

+  C02  +  H20 

In  view  of  the  establishment  of  the  peroxide  and 
peracid  in  the  electrolyte,  and  the  parallelism  of  products 
from  thermal  decomposition  and  electrolysis,  Fichter  con- 
cludes that  peroxide  and  peracid  must  be  intermediates  to 
successfully  account  for  all  the  products  of  the  Kolbe 
hydrocarbon  synthesis. 


Reported  by  Rene  Oehler 
October  30,  1935. 
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MECHANISI.:  OF  NITRATION 


By:   A.  Michael  and  G.  H.  Carlson. 

J.  Am.  Chern.  Soc,  57,  1353  (1935) 

Place:   Harvard  University. 

Previous  work:   Relationship  between  structure  and 
chemical  and  physical  propertias.   Acetoace- 
ticester  condensation.   I.iicha3.L  condensation. 

I.   Nitration  of  Alkylenes: 

Contrary  to  the  generally  accepted  nitration  mechanism 
first  proposed  "by  Wieland  in  1220,  nitric  acid  (98.6  per  cent) 
does  not  add  to  alkylenes  to  yield  saturated  nitrohydrines  or 
nitro-nitric  acid  esters.   Neither  ethylene  nor  cC,c<:~diphenyl- 
ethylene  react  with  6old,  absolute  nitric  acid;  however,  tri- 
methylethylene  and  isobutylene,  being  of  a  more  additive  nature* 
combine  with  nitric  acid  (absolute  or  ^8.6  per  cent)  at  -20° 
to  form  the  corresponding  nitric  acid  esters,  the  structures 
of  which  were  proved  as  indicated  belo.v  in  the  case  of  t ri- 
me thy  1  ethylene  : 

NaOCHa     _-->NaN0a 


CH3  ■quo-,        ^s 

>C=CHCH3     n     3\  >C—  CHaCH3^ :-:ono2 

ch3  CH3  buo3         "1 

! »f6H3)aC-CH3CH3  +  (CH3)aC=CHCH3 

,  NaOH      OH 

heat 

The  earlier  work  of  Wieland  mentioned  above  indicated 
that  concentrated  nitric  acid  functio  lid  as  HO  +  N03  when  adding 
to  alkylenes  to  form  first  a  nitrohydr me  (l)  which  was  then  con- 
verted by  more  nitric  acid  into  a  nitro-nitric  acid  ester  (II). 

-c c-  -6 <j~ 

OK   N03  0No3  N03 

(I)  (II) 

The  authors  point  out  that  the  active  nitrating  agent  used  by 
Wieland  was  not  nitric  acid  but  more  probably  the  mixed  anhy- 
dride H0S030N03  (formed  by  the  sulfuric  acid  present),  which 
added  to  the  ethylenic  bond  to  produo  a  nitro-sulfuric  ester 
(III),  and 

-i c- 

0S03H  N0a 
(III) 

which  in  turn  could  easily  undergo  substitution  by  the  more 
negative  nitric  ester  radical  to  yield  the  type  (II). 


• 
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Nitric  acid  (98.6  per  cent)  does  not  attack  °C,  cC     - 
diphenyl ethyl one  at  room  temperature,  but  as  soon  as  the  re- 
action mixture  is  warmed  to  the  point  of  evolution  of  nitrous 
fumes,  oC, cvC -diphenyl-/;? -nitroethyl  alcohol  is  obtained.   In 
fact,  all  nitration  reactions  which  care  not  carried  out  in 
the  cold  involve  the  action  of  nitrogen  tri-  and  tetroxide. 
This  could  account  for  the  formation  of  the  previously  men- 
tioned nitrohydrines,  thus: 

R3Czrr^C-  "k°JL,   R2f  ■ -6  -  Holsture^  RgC jL 

NO      N02  OH   t02 

Nitric  acid  itself  does  not  yield  such  products,  but 
functions  in  a  normal  way  to  add  H  +  N03  to  alkylenes. 

II.   Aromatic  Nitration: 

In  support  of  the  KO  +  N03  addition  theory  for  the  nitra- 
tion of  benzene,  Reddelein  and  Wieland  stated  that  phenanthrene 
when  treated  with  nitric  acid  (absolute)  gave  the  ether  of  3-hy- 
droxy-9-nitrophenanthrenc.   The  present  authors  claim  the  forma- 
tion of  this  compound  to  be  another  case  of  the  action  of  the  ox- 
ides of  nitrogen  on  a  double  bond  linkage,  in  view  of  the  fact 
that  they  obtained  a  phenanthrene  nitric  acid  ester  when  the  same 
reaction  was  carried  out  in  the  cold.   Furthermore,  it  is  pointed 
out  that  according  to  the  addition  theory  for  aromatic  nitration, 
benzene  should  yield  tri-  not  mononitrobenzene. 

Llichael  and  Carlson  propose, 

OK 
C6H6  +  HON02  >C6HB  -  NO  ^C^   -  N0a  +  Ha0 

On 
for  the  mechanism  of  aromatic  nitration,  in  which  the  first 
step  proceeds  by  the  common  aldolieation  reaction. 


Reported  by  llarlin  T.  Leffler 
October  30,  1935. 
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Isomerism  of   c£-Pinene  Oxide  with  Reformatsky1  s  Reaction. 

B.    Arbusow 

Bcr.,    68,(8),    1430-1438    (1935) 

Butlerow   Institute  of  Kasan,    U.S.S.R. 
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The  action  of  ethyl  bromoacetate  and  zinc  on  cycloliexene 
oxide  and  on  9,10-octalin  oxide  has  been  shown  to  yield  the 
following  products: 


ft 


^chz-cooczhs 

^z'C0oc3Hs 


From  these  facts  the  normal  product  of  the  reaction  of 
ethyl  bromoacetate  and  zinc  on  cC~pinene  oxide  would  be  ex- 
pected to  be  the   saturated  ester: 


However, 
ester,  014K24 
direct  action 
shown  that 


there  was  actually  obtained  an  unsaturated 
03,   which  is  identical  with  that  produced  by  the 
of  the  reagents  on  oC-campholenaldehyde.      It  is 
eC-pineno  oxide  may  be  rearranged  to    oC-camphol en- 


aldehyde  by   the   action  of    small   amounts  of   zinc  bromide.     Evi- 
dently,   therefore,    the  reaction  is  not  directly  on  the 
oC-pinene  oxide  but  on  the  product  produced  by  the   isomeriza- 
tion  with  traces  of   zinc  bromide  present. 


i   ^ 


L 


cm 


J 


oC-Pinene  oxide         °C-Campholenaldehyde 


/OH 
Cti-C}i2-C0OCtfs 


C14H2403 


Mechanisms  are   offered  for   the  rearrangement  of   oC-pinene 


oxide  to  oc-campliolenaldehyde 
pholenaldehyde  is  verified  by 
by  silver  oxide  and  thence  to 
potassium  permanganate. 


and  the  production  of    oC-cam- 
oxidation  to    c<-campholenic  acid 
dihydroxy~°c*-campholenic  acid  by 


Reported  by  George  B,   Brown 
November  6,    1935 
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THE  STRUCTURE  OF  NAPHTHALENE 


^  / 


L.  P.  Fieser  and  W. 
Harvard  University 
J.  Am.  Chem.  Soc . , 


C.  Lothrop 
57,  1459,  (1935) 


It  has  long  been  known  that  the  anomalous  reactions  of  the 
naphthalene  nucleus  are  unexplainable  on  the  assumption  of  two 
condensed  aromatic  rings  with  oscillating  bonds.   This  review 
indicates  that  the  bonds  of  naphthalene  differ  from  those  of 
benzene  only  in  their  mobility  and  in  their  reactivity  or  de- 
gree of  unsaturaticn. 

Early  attention  was  called  to  the  difference  in  the  be- 
havior of  the  (1)  and  the  (3)  positions  of /5-naphthol  and 
^-naphthyl  amine,  i.e.,  the  "ortho"  positions.   These  differ- 
ences are  most  easily  understandable  by  a  fixed  condition  of 
the  bonds. 


I 
Nuclear  Substitution 


III 


a«   Coupling  reaction. -All  mechanisms  require  a  double  bond 
between  the  hydroxyl  and  the  entering  position.   Diazonium 
salts  couple  at  (l),  indicating  formula  I  rather  than  II. 

l-Alkyl-2-naphthcl  will  not  couple.   Since  IV  should 
couple,  III  is  evidently  the  correct  representation  of 
y3-naphthol. 

b.   Allyl  ether  rearrangement .-This  involves  a  1,3  shift, 
and  requires  a  doable  bond.  ^-Naphthol  allyl  ethers  easily 
rearrange  to  l-allyl-2-naphthols.   The  allyl  group  never  re- 
arranges to  the  (3;  position. 

Furthermore,  if  position  (1)  is  filled,  rearrangement 
will  not  occur.   Formulae  I  and  III  are  indicated. 


Skraup's  react ion. -This  reaction  requires  a  double  bond 
/?-Naphthylamine  always  closes  the  ring 
this  position  is  substituted,  the  reaction 
Formulae  I  and  III  are  again  preferable 


in  order  to  proceed, 
in  position  (l) .  If 
will  not  take  place, 
to  II  and  IV. 


a. 

general 


Reaction  of  the  functional  group . 
Etherification . -Henry ' s 


mechanism  indicates  that  the 
reaction  of  esterification  requires  addition  to  a 
double  bond  followed  by  a  splitting  cut  of  water.   The  replace- 
ment of  the  H  by  an  R  group  en  the  double  bond  involved  should 
retard  the  reaction.  Treatment  with  methyl  alcohol  and  dry 
hydrogen  chloride  resulted  in  the  following  reactions : - 


^-naphthol 
l-methyl-2-naphthol- 
3-methyl-2-naphthol 


.)  ether 
-*  ether 
->  ether 


easily 
difficultly 
very  easily 
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The  two  latter  reactions  indicate  that  the  effect  is  not 
ortho  steric  hindrance,  but  is  rather  sterict hindrance  of 
the  double  bond  between  positions  (1)  and  (2). 


3 .   Halogenatlon .  -Evidence,  of  _. the.  immobility  of  the  double  bond . 

Treatment  of  l-chloro-3-naphthol  with  bromine  results  in 
the  formation  of  a  l-bromo-l-ehloro-2-keto  derivative  with  a 
quininoid  structure,  rather  than  the  1, 3-dihalcgen  compound 
which  would  be  expected  if  a  shift  of  double  bonds  could  take 
place . 

4-   Failure  to  form  3,3  quinones.-l , 3-pihydroxy-naphthalene 
forms  an  ortho  quinone,  whereas  the  2,3  isomer  does  not.   The 
formation  of  a  quinone  from  a  dihydroxy  compound  requires  a 
double  bond  between  the  hydroxyls. 


5 .   Establishment  of  the  points  of  unsaturation  in  the  rest  of 
the  molecule. 


H0f^ 


V 

Because  of  the  position  of  the  double  bonds,  V  should  be 
incapable  of  substitution  at  positions  (3)  and  (6).   VI  should 
be  substituted  ^.t  (3). 

Actually,  the  substituted  dihydroxy-naphthalenes  do  not 
couple  with  diazonium  compounds,  nor  do  their  allyl  ethers 
rearrange.   This  indicates  the  symetrical  formula,  V,  as  the 
correct  one. 


6.   Ease  of  reduction  of  one 


cC-position .  -  The  v 
the  two  rings  mak 
or  aliphatic  than 
what  analagous  to 
connected  to  the 

C6H5-CH=CH-CH=CH 
compound  correspo 
naphthalene,  and 
reactivity  of  the 
other  reactions. 


alence  claim 
es  one  ring 

the  other. 

a  1,4  conju 
same  ring. 
-C6H5.   The 
nd  to  the  (l 
account  for 

oC-position 


rm.^j. 


and  the  activity  of  the 


made  on  the  double  bond  between 
less  aromatic  and  more  unsaturated, 

This  would  make  naphthalene  some- 
gated  system  with  both  ends 
It  should  show  the  reactions  of 
1,4  conjugated  positions  of  this 
)  and  (4),  or  oC-positions  of 
the  ease  of  reduction,  and  the 
to  halogenation,  nitration,  and 


Fries  suggests  that  the  tendency  for  both  rings  to  remain 
aromatic  suppresses  oscillation  of  the  bonds. 


Reported  by  Harry  H.  Weinstock,  Jr. 
November  9,  1935 
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On  the   Constitution  of   G-lauconic  Acid  29 


H.    Sutter   and  N.   Wljkmann 

Ann.,   .519,    97    (1935; 

Chem.  Laboratoriurn  der  Bayer,  Akademie 

der  Wissenschaften,  Munich 


Previous  work:-  Sutter  -  Oxidase,  peroxidase 

Wijkmann,  Compounds  formed  by  molds 


Two  substances  which  can  be  isolated  from  mold  cultures, 
CibH2o07  &n&  C12H2006,  are  known  as  glauconic  acid  I  and  II, 
or  glauconic  acid  and  glaucanic  acid.   G-lauconic  acid  on  heat- 
ing undergoes  degradation,  C18H2007 }ClxK806  +  C7H120. 

C7H120  has  been  shown  to  be  ou^-diethyl  acrolein.   The  other 
fragment  whose  constitution  is  under  investigation,  is  called 
glauconin. 

G-lauconin,  on  treatment  with  HC1  in  a  sealed  tube,  yields 
an  acid  mixture  and  a  small  amount  of  a  neutral  substance, 
C9H1204,  m.p.,  144°.  C9H1204  reacts  with  2  moles  of  NaOH. 
When  this  is  neutralized  with  HC1  a  dicarboxylic  acid  is  ob- 
tained which,  on  treatment  with  CK3C0C1  regenerates  C9H1204. 
The  acid  mixture,  after  treatment  with  CH3C0C1,  may  be 
fractionally  crystallized  into  three  compounds,  all  with  for- 
mula C9H1204,  but  m.p.  113°,  126°,  144°.   Last  is  identical 
with  1440  above.   136°  and  144°  with  NaOH  and  then^HCl  yield 
the  same  dicarboxylic  acid,  m.p.  140°;  116°  yields  dicarboxylic 
acid,  m.p.  127°. 

Hydrochelidonic  acid,  studied  by  Volhard,  has  similar 
reactions . 

CH2CH2  /Cn2Cn2  ^/r^COul  Crx2CH2        ^Cri2Cn2 

I    -co   j     *   I   *X   I 

COOH         COOH    ^ CO-0^   X0-0C 

NaOH 
Then  HC1 

Its  absorption  spectra  and  that  of  140°  are  similar.   140°  has 
2  CH2  groups  more  than  hydrochelidonic,  and  since  on  HN03 
oxidation,  pyrotartaric  acid  is  formed,  there  must  be  two 
methyl  groups  substituted  on  the  hydrochelidonic  residue. 
Absorption  spectra  studies  favor: - 

Cri3CnCn2      s  Cn2Ci2Cri3 

1    ^co'    I 

COOH  COOH 

It  was  synthesized  according  to  the  following  scheme: - 

CH3    CH2C00R  M    CH3COOR  COOR   CH3  ZOfo       CH3       CH3 
HCFr   +  cc     -S2l}  HC-CH— COCH  -  6H   HCIv  HC-CH2COCH2CH 
•  COOR   ftK3C00R      COOR  COOR       COOH      COOH 


•• 


.    ' 


' 


■ 

■     ■ 

.  ..■   .    ' 


: 


. 


■ 
*     •  -  ■        • 

■ 
■ 

■  ■      ,     ■ 

■ 


co 


One  meso  and  two  active  acids  are  possible,  and  correspondingly 
six  lactones.   127°  is  the  meso  acid;  140°  is  the  racemic. 

Meso 

Hv        /CH3       ^CH2        *  H\  /CH  CH  CH3 

CHf  600H  \\H3  CHf  CO 0N0-CCT    XH 


COOH 


CH3      /CH2        /CH2         /A 

Hx    vC0-0'     ^^-O-CO^CH; 

B 
Racemic 


A 


H>.  /CKa        /CHo  ^CH3  H.  i^2.    /CH2.  *i 

^C  XO  c-f         . v       >gx      X  "*C 

CHg^l  !   \h  ?  CHf  C0-0X  vO-Co'     CH3 

COOH  COOH 

C 
CH3        "CH2  -CH2  CH3 

H"'     SCO-0<'  |^H 

0  —  CO 

D 
CH3   /CH2    >£^2V  J*  CH3   CH2   CH2    yCH3 

-9     co    X *  >{     ?v    ^C 

H"  J   .         1  CK3        H^J   /V0^C0^  ^H 

COOH         COOH  CO-0 


>a   -cx 

CH3    CO^C  6  —  CO  ~*CH; 


The  three  racemate  lactones,  AB,  CD,  and  EF  were  prepared  and 
identified  with  those  isolated  from  glauconin  by  mixed  melting 
point  determinations.   No  formulae  are  as  yet  proposed  for 
glauconin  or  glauconic  acid. 


Reported  by  Lillian  H.  Meyer 
November  13,  1935. 
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Synthesis  of  Lactoflavin  (Vitamin  B2 ) 


Richard  Kuhn  and  others 
Kaiser-Wllhelm  Institute,  Heidelberg 
3er.,  68,  1768  (1935) 


Since  1936,  when  Goldbcrger  discovered  vitamin  B3,  an 
enormous  amount  of  research  has  been  undertaken  to  determine 
the  chemical  constitution  and  the  physiological  characteristics 
of  the  vitamin. 

In  1933,  the  work  on  chemical  structure  was  given  a 
great  impetus  by  the  isolation  of  pure  vitamin  B3.   The  de- 
gradation of  this  pure  vitamin  gave  an  insight  into  the  actual 
structure  of  the  lactoflavin. 


Lactoflavin  2h°$}y8lSs      °H3 


V* 


dilute 
KOH 


CH-. 


Q.H- 


KOH 


yV» 


(v 


Products  I  and  II  have  been  confirmed  by  synthesis. 

In  1934,  by  condensing  III  with  alloxan  both  Kuhn  and 
Karrer  obtained  vitamin-like  substances. 

Pentit-Kette 

N-H 


+  alloxan 


Flavin. 


NH. 


The  only  part  of  the  structure  remaining  to  be  established  was 
the  configuration  of  the  sugar  side-chain  (Pentit-Kette).   This 
part  was  accomplished  by  the  synthesis  of  6,7-dimethyl 
riboflavin  which  is  identical  with  the  natural  vitamin  in 
physical,  chemical,  and  physiological  properties. 


Reported  by  J.  C.  Cowan 
November  13,  1935 
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On  the  Artificial  Preparation  of  the  Testicular  Hormone, 

Testosterone. 

(Androstene-3-one-17-ol) 


32 


L.    Ruzicka  and  A.    V/ctt stein 

Helv.,lg,    1364    (1935) 

Zurich,  Organisches  Chemisches  Laboratorium 

der  Eidg.  Technlsches  Hochschule  and 

Basel,  Wissenschaftliche  Lab o rat or i en  der 

G-esellschaft  fur  Chemische  Industrie, 

Pharmazeutische  Abteilung 


In  1934  L.  Ruzicka  and  assistants  oxidized  the  four 
stereoisomeric  dihydrocholesterols  to  the  corresponding  four 
forms  of  3-hydroxy-17-keto-cholane. 1 » 2  One  of  these  isomers, 
3-epi-hydroxy-etio-allo-cholanone-17  (II),  they  found  to  be 
identical  with  the  nurified  male  sex  hormone  extracted  from 
urine  by  Butenandt."3  This  hormone  Was  named  androsterone. 
Chromic  acid  was  the  oxidizing  agent. 


CHz 


CH-jcH^l-CH 


C/V 


//^Jx/V 


IV 


VI  (Cholesterol) 


I  is  the  type  formula  of  the  cholane  group  with  the  numbering 
system. 

In  July  1935  Ruzicka  and  A.  Wett stein  reported  the 
oxidation  of  cholesterol  to  trans-dehydro-androsteron  (III), 
protecting  the  hydroxyl  group  and  double  bond  from  oxidation 


•    • 


■ 


. 


• 


i 
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' 


,v  • 


. 


■ 


• 


• 
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by  acetylation  and  addition  of  bromine.    Ill  was  found  to 
be  physiologically  active  by  the  capon  comb  growth  test  and 
was  identified  as  the  unsaturated  hydroxy-ketone,  C19H2aO, 
isolated  by  Butenandt  and  Dannenbaum  from  urine. 

Ill  was  oxidized  further  to  androstene-dione  (IV), 
which  was  a  little  less  active  in  the  capon  comb  growth 
test  than  was  androsterone  itself. 

From  the  observation  that  a  sample  of  testicular  ex- 
tract concentrate  was  much  more  active  in  rat  tests  than 
was  a  sample  of  urine  extract  concentrate  of  equal  activity 
in  the  capon  comb  growth  test,  Ruzicka  reasoned  that  testi- 
cular extracts  must  contain  a  hormone  more  active  in  the 
rat  test  than  either  androsterone  or  trans-dehydro-andros- 
terone,  which  were  the  only  active  compounds  extracted  from 
urine.   Furthermore,  the  hormone  activity  of  the  testicular 
extracts  could  be  destroyed  by  treatment  with  alkali  which 
is  not  the  case  with  urine  extracts,  since  androsterone  and 
trans-dehydro-androsterone  are  alkali  stable.   Ruzicka 
postulated  that  this  alkali  unstable  hormone  must  be  an<sC,/3- 
unsaturated  ketone  identical  with  IV  or  with  3-keto-17- 
hydroxy-androstene  (V). 

Ruzicka  and  Wett stein  succeeded  in  preparing  V  by  the 
following  series  of  reactions: 

III  +  Na  and  n-propyl  alcohol — >diol   Acetylatian  ^  diacetate 

Part  Sapon, 

dibromide<^ — bromine  +  3-hydroxy-17- 

acetoxy  compd. 


CrO. 

i 

3-keto-17-acetoxy-dibromide+Zn 


•Restores 
double 
bond 

Sapon. 


V  was  identified  by  means  of  m.p.,  mixed  m.p.,  absorp- 
tion band,  m.p.  of  derivatives,  and  hormone  activity  as 
testosterone  found  by  various  workers  in  testicular  extracts 


1.  Helv.,  17,1389,  (1934) 

2.  Helv.,  17, 1395,  (1934) 

3.  Naturwissenschaf ten, 21,54,  (1933) 

4.  Helv.,  18,  986,  (1935) 

5.  Z.  Phys.  Chem.,  ,229,192,  (1934) 

Reported  by  G.  A.  Nesty 
November  20,  1935 
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Rearrangement  respectively  Cf  Q-aminated  Tolans  and  Stilbenes 
into  Derivatives  of  Indol  and  Indolin.   Also  Concerning  the 

Aminated  Double  Stilbenes. 


Ruggli  and  Schmidt,  Helv. ,  18,  1215-1239(1935) 
University  of  Basel 


Previously  Ruggli  had  observed  that  _o>_o'  -diamino-tolan  re- 
arranged into  2-  (^o-aminophenyl)- indol  when  heated  with  al- 
coholic picric  acid  solution. 


and 


S 


ru 


Nq 


a,     3/u 


alcohol  +  picric   ac: 
heat 


H 

II 


H^N 


\y 


alcohol  +   picric  acldv 
heat  f 


J 

H 


M 


The  purpose  of  this  work  was  to  investigate  the  use  of  this 
mild  ring-closing  medium  for  further  syntheses  in  the  indole 
series.   It  was  tried  on  the  following  compounds: 


<J>CH=CH 
H2N 


KaN- 


V 


-CH=CH0 
l 

Uima 


rCK=CH0 
JLNHa 


XVI 


:-:  h 

OpN- 


H  H 

C=C</> 


XIII 


XIV 


NH- 


CH=CKCOOR 
NHa 


XVII 


H  H 

H3CCN- 

0n 


■  CH=CH0 
NHa 


03N- 


CH=CH — 
■NHa   HeN 

XV 


XIX 


XX 


XXI 


.-,       •"•':•' 


; 


■ 
... 
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H 


•    i 


" 


Ml 


. 


■ 


, 


- 


. 


• 


■ 


.- 


. 
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■ 


■2- 


G5 


y V  H  H    A     H 

\^    V-C=C /    \CH=C<f> 


H2N<  J-NHa 


XXII 


XXIII 


A  rearrangement  was  obtained  only  with  the  compounds  V  and 
XVI.   1; 3-distyrl-4,6-diamino  benzene  (V)  gave  the  expected 
l-phenyl-5-styryl-6-amino  indolin.   The  structure  of  this 
indolin  derivative  was  established.   The  same  indolin  de- 
rivative was  obtained  in  the  case  of  2,4-diamino-stilbene 
(XVI).   No  explanation  for  its  formation  was  offered. 


Concerning  the  Aminated  Double  Stilbenes 

The  indol  synthesis  of  J.  Thiele  and  0.  Dimroth  depends 
on  the  fact  that  dry  _o,  o_'-diamino-stilbene  mixed  with  an 
equivalent  camount  of  its  dry  dihydrochloride  with  heating 
decomposes  as  follows: 


heat 
130^ 


H 


+  <S 


NHx-HCl 


Usin~  this  type  of  synthesis  the  authors  had  intended  to 
the  following  synthesis: 


try 


H 
c 


*Aw 


"«*  H 


H 

-C 

// 

C 


+  its  HC1 


> 


i-Un 


-»-  X 


o 


A/Ay.-  Hat 


This  starting  material  could  not  be  prepared.   The  synthesis 
of  the  double  stilbene  was  tried  starting  with  1, 3-dlstyryl- 
4,6-diamino  benzene.   In  this  case  two  molecules  of  benzene 
must  split  out  instead  of  two  molecules  of  aniline.   A  new 
amine  was  formed  but  not  the  desired  double  stilbene.   The 
structure  of  the  new  amine  was  not  established.   This  type  of 
ring  closure  was  tried  on  several  similar  compounds,  but  in  no 
case  was  the  desired  double  stilbene  obtnined. 


Reported  by  J.  M.  Cross 
November  20,  1935. 
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The  Reaction  of  Hydroxymethylcne  Ketones 

with  Grignard  Reagents  ^^ 

Robert  S.  m Meyer 

Anstalt  fur  Anorganische  Chemie,  Basel 

Helv.,  18,  461-473  (1935) 

In  a  search  for  a  method  of  synthesizing  citral  and 
similar  naturally-occurring  t>c,   ^-unsaturated  aldehydes,  the 
author  investigated  the  following  possibility: 

R-CO-CHaR*  +  HCOOSt  NaOEt^  R-CO-CR'  =CHOH  R"I;IgX  > 

R-CR" (OH)-CRf=CKOH  >  R-CR" (OH)-CHR'-CHO 

-Ha0  >  R-CR"=CR'-CH0 

The  possibility  of  1,4-addition  of  the  G-rignard  to  the 
hydroxymethylene  ketone  was  also  considered,  in  which  case  such 
a  series  of  reactions  would  not  lead  to  the  desired  products, 
but  an  «C, /3 -unsaturated  ketone. 

R-CO-CR'=CHOH  -R"T%X  }    R-C(OH)=CR,-CHR"OH > 

R-CO-CHR'-CHR"OK   ~hp,Q  >    R-CO-CR*  =CHRn 

Most  of  the  work  was  carried  out  with  2-methyl-hepten- 
2-one-6  as  the  starting  ketone  and  CH3MgI  as  the  G-rignard, 
since  the  desired  reactions  would  then  lead  to  a  known  com- 
pound, citral. 

(CH3)2C=CH-CH2CH2~C(CH3)=CH-CHO 

The  author  was  unable  to  obtain  the  hydroxycarbonyl  com- 
pound in  a  pure  form  or  any  crystalline  derivative.   The  crude 
product  gave  aldehyde  tests  with  Schiff's  and  Tollen' s  re- 
agents and  on  heating  formed  acetaldehyde  and  the  original 
methyl  heptenone .   Dehydration  resulted  in  an  unsaturated 
compound,  C10H160,  which  was  not  citral  but  gave  aldehyde 
tests  with  the  above  reagents.   Permanganate  oxidation  of 
the  partially  reduced  compound,  C10HiaO,  obtained  by  starting 
with  methyl  heptanone,  gave  methyl  caproic  acid.   This  in- 
dicated    (CH3)2C=CH-CH2-CH2-CO-CH=CH-CH3  as  the  formula 
of  C10H160. 

In  an  attempt  to  account  for  the  formation  of  acetaldehyde 
and  methyl  heptenone,  a  study  was  made  of  the  hydrolytic 
cleavage  of  double  bonds  which  are  conjugated  with  carbonyls. 
These  cleavage  products  were  formed  from  the  hydroxycarbonyl 
compound  both  on  heating  and  on  treatment  with  10  per  cent 
K2C03  solution.   It  was  found  that  the  <£,   ^-unsaturated 
ketone  also  formed  these  products  on  alkaline  hydrolysis. 

The  final  proof  of  1,4-addition  of  the  G-rignard  was  the 
fact  that  alkaline  hydrolysis  of  the  hydroxycarbonyl  compound 
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formed  by  the  fiction  of  CaH5I.'l£Br  on  hydroxymethylene  methyl 
heptanone  resulted  in  the  formation  of  methyl  heptanone  with 
no  trace  of  a  higher  ketone. 

The  synthesis  of  «C ,  /^-unsaturated  aldehydes  was  thus 
shown  to  be  impossible  by  the  method  investigated.   This 
method  was  nevertheless  found  useful  in  the  synthesis  of  an 
isomer  of  irone: 

Clio  Cilq 

\  / 

A 

H2C  C-CH3~C0-CH3 

HJ  L.CH.  ~1I£*     H-CH2-CO-CH=CHOH 

\    / 

c 

H2 
Cyclogeranyl-methyl-ketone 


A 

rw  Tr  T  k2c         c-CH2-co-cH=ai-c:-t 

CH3;^1     >     R-CH2-CO-CH2-CHOH-CH3      -H?,°  >  ^    I  t| 

rip  C  0—  CH<a 

3 '  ,  6' ,  6'-trimethylcyclohexene-l- 
yl-l-pentene-3-one-3 


Reported  by  P.  S.  Pinkncy 
November  25,  1935. 
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Existence  of  a  yS-Epoxy  Tautomerism  In 
the  Degradation  Reactions  of  Certain  Organic  Compounds 


A.  Barbot 

Bull.  Soc.  Chim.,  2,  895  (1935) 

Bull.  Soc.  Chim.,  2,  1438  (1935) 

Ins ti tut  de  Chimie  de  Paris 


Reactions  of  ricinoleic  acid: 

CH3(CH2)5  CH-CH2CH=CH(CH2)7C02H 

CH3(CH2)4  CK-CH-CH2-CH-CH(CH^)7C02H     H02C(CH2 )eC02H 

A.  +  B. 

Cn.3  (  CH2  )  5CHCH3 
CH3(CH2)5  CH=CH-CK=CH(CH3)7C03H  Q 

K 

,      N  fP 

CH3 ( CHa ) 5C-H  CHa ( CH2 ) 5CH=CH; 

C  D. 


CH2=CH(CK2)8C02H  H-C(CH2)BC02H 

The  theory  is  proposed  that  by  addition  of  the  hydroxyl 
group  to  the  neighboring   C*C^  linkage  a  trimethylene  oxide 
structure  is  formed.   Reactions  B,  C,  and  D  are  then  explained 
by  a  fission  of  the  ring  either  along  the  line  ab  or  cd. 

vCHva 

-CH  V  .  CH- 

Evidence  is  offered  for  the  plausibility  of  the  assumption 
that  this  ring  is  formed. 

A  similar  mechanism  will  explain  a  large  number  of  other 
degradations,   t'he  requisite  functional  groups  being  a  hydroxyl 
group,  alcoholic,  enolic,  or  acidic,  and  an  unsaturated  link- 
age betv/een  the  gamma  and  delta  atoms. 
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C9 


1. 
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CH2 


CK 


N 


/ 


CHOH 


^ 


CH 
Uri3  o—  Oiia 


S:1: 

,Cn 


/ 


CH- 


Oil -a-  G—  ufl' 


CHa 

pyrolysis 


-* 


CHOIH 


CH2 

! 

CH2 


"CH 


c<bH 


!H 


Criq  — C— Cii' 


+      CHaC  CH. 


2. 


R  C=CHCOH 


n 

i 


H 

6 


9/c:V  ketone  9  8 

*  R   Csn>°   iFlitTTn^   R  C=CK2-^R-C-CH3 


u 


+ 

CO: 


\cld 

splitting  0  0 

^  R-C-On  +   CH,C-OH 


H 


CH9C-N-C-CHa ->  CH3C-N-C-CH3 >CH3C   ^C-CH; 


k 


JO 


CH,C   -OH  +   CH,C=N 


635 


3^= 


4. 


CxT.3— C*-1        C— C.I3 

NOH  6' 


CH. 


r 


0 


»CH  C^  "^0      450-480  ;     CK3C=N  +   CH3C   -OH 


N' 


Reportcd  by  William  Fessler 
November  27,  1935. 
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A  New  Synthesis  of  Imidazol  Derivatives 


40 


Weidenhagen  and  Herrmr.nn. 

Biochem.  Abteil.  c! .  Instituts  fur  Zucker 

Industrie,  Laudwirtschf  te . 

Abteil.  d.  Univorsitat  Berlin. 

Ber.,  68,  1953  (1935) 


For  a  long  tine  biochemists  have  attempted  to  synthesize 
imidazoles  in  large  quantities.   During  the  past  fifty  years 
several  synthetic  methods  have  been  developed,  but  none  of 
them  is  a  simple  and  smooth  reaction.   The  yield  in  ev-t;ry 
case  is  low. 

A  new  synthesis  of  imidazoles  was  worked  out  by  the 
authors  based  on  the  previous  work  of  Radziszewski  who 
synthesized  imidazol  from  glyoxal,  ammonia  and  formaldehyde 
as  follows: 


HC-0 


KC=0 


3NH. 


OK2C 


HC 
KC 


N; 


'CH 


■N. 


H 


The  limitation  of  this  method  is  that  diketones  are 
difficult  to  obtain.   The  authors  found  that  1,2-oxyketone 
or  1, 3- oxy aldehyde >  in  the  presence  of  ammoniacal  cupric 
acetate  solution,  is  oxidized  immediately  to  the  1, 2-diketone. 
In  the  presence  of  aromatic  or  aliphatic  aldehyde,  the  ring 
closure  proceeds  immediately.   The  following  examples  will 
illustrate  the  reactions, — 


VC-CHeOH 


■N 


CH 


If 


Ca 


,0 


Ca(Ac)2 
"NH^On" 


HC1 

H2S' 


2)  OH-CH2-C-CHOH     Ca(Ad) 


NH3 

He  HO 


s 


■> 


9   i 

CH 


\ 


01 

HC 


a, 
H 


^ 


K 
KC=U 


■CH 


4 ( 5 )-phenylimidazol. 


H 
OHC- 

H 


I! 
c 


^>CH 


■U 


4(5)-oxy-methylimidazole 


Fifteen  substituted  imidazols  were  prepared.   Most  of 
the  reactions  are  smooth  and  some  of  the  yields  are  as  high 
as  ninety  per  cent. 


Reported  by  Chi  I .  Hsing 
December  4,  1935 
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The  Mechanism  of  the  Reactions  between  Dl acylperoxides  and 
other  Organic  Substances.   Their  Thermal  Decomposition. 

P.  H.  Hermans,  Rec.  trav.  chim.  ,  J54,  760  (1935) 
Breda  Laborat.  der  Hollandische  Kunstzyde  Industrie. 
Previous  work:   Acylperoxides. 

A  new  scheme  to  explain  the  various  reactions  of  diacylper- 
oxides  is  formulated  by  the  author,  replacing  an  older  one  ad- 
vanced in  1936. 

Diacylperoxides  can  react  in  any  of  the  following  ways: 

RCOO 


41 


A. 


B. 


C. 


RCOO 

0COO 

f 

RCOO 

RCOO 
RCOO 


->   R-R 


2C02 


>  RCrHaC00H  +   C0: 


'6:i4 


— >   RCOOR  +   CO. 


RCOO 

d.    I   +  R'k: 

RCOO 


R'COO 
RCOO 
RCOO 
KCOO 


+ 


->  A,  B  or  C 
RH 

R-R1 
-^  A,  B  or  C 


Thermal  decomposition  can  cause  reaction  A,  B  or  C.   Ali- 
phatic peroxides  react  preferentially  according  to  A  when  ther- 
mally decomposed.   Aromatic  and  aromatic-aliphatic  peroxides  can 
react  according  to  A  or,  depending  on  the  particular  nature  of 
the  R  groups,  according  to  B  or  C. 

Reactions  of  acylperoxides  with  other  substances  follow  D. 
There  is  a  possibility  of  two  new  peroxides  being  formed  which, 
in  turn,  can  react  according  to  A,  B  or  C.   The  term  R'H  in  D  is 
not  limited  to  a  hydrocarbon.   Reactions  were  studied  where  R'H 
was  an  alcohol,  a  base,  an  alkyl  halide,  a  cyclic  saturated  hy- 
drocarbon, benzene,  substituted  benzenes  and  an  aliphatic  acid. 


Ber.,  58,  237,  476,  765,  770  (1925) 
Ber.  ,  53,  664  (1926) 
J.  Am.  Chem.  Soc,  21_ 
Rec.  trav.  chim.,  46, 

chim.,  _43, 

chim.,  49. 

105  (1934) 


Rec. 
Rec. 


trav. 
trav. 


161  (1905) 
73  (1927) 
933  (1929) 
102  (1930) 


Ann. ,  513 


Reported  by  W.  E. 
December  4,  1935 
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The  Structure  of  Oestrin.  n-jjuilin  and  Equilenin 

A.  Cohen,  J.  W.  Cook,  C.  L.  Hewett 

Research  Institute  of  The  Cancer  Hospital  (Free),  London 

J.  Chem.  Soc. ,  1935,  44E 

Previous  work: 

Cook  and  Hewett  -  pclycycllc  aromatic  hydrocarbons,  car- 
cinogenic substances,  substances  related  to  sterols  and 
bile  acids. 

Cohen  -  synthesis  of  substances  related  to  sterols  and 
bile  acids. 

Oestrone  (i)  and  oestriol  (II)  were  first  isolated  from^ 
gravid  urine  of  the  human  by  Doisy,1  Butenandt*2  and  Marrian.3 
A  number  of  other  sources  are  now  known. 


£L9. 


Oestrone  (also  called  theelin  and  follicular  hormone), 
CieHafl5Oa,  is  weakly  acidic,  has  one  phenolic  group,  adds  six 
atoms  of  hydrogen,  melts  at  250   and  is  dextro-rotatory. 
Clemmensen  reduction  produces  desoxotheelin,  C18H240. 

Cestriol  (also  called  theelol  and  trihydroxyoestrin) , 
C13H24O3,  has  three  hydrcxyl  groups,  one  of  which  is  acidic. 
It  has  phenolic  properties,  adds  three  molecules  of  hydrogen, 
is  dextro-rotatory  and  melts  at  271?.   Oestriol  distilled  over 
KHSO4  produces  oestrone.   Early  investigation  showed  that 
oestriol  fused  with  KOH  gave  a  dibasic  acid,  which,  by  selenium 
dehydrogenation  followed  by  reduction  with  zinc  dust,  gave  1,2- 
dimethylphenanthrene. 4  The  reactions  are  interpreted  as  ln-i 
dicated: 


CH- 


S    \Y    V 


HO  -i 


\  I  / 

) 


V, 


! 


11 


CH- 


CH. 


s\ 


A/ 


KOH 
fusion 


HO  \Jk) 


COOH 
KaC00H 


The  final  product  is  identical  to  1,2-dimethylphenanthrene  syn- 
thesized from  naphthalene  and  partially  synthesized  from 
aetiobilianic  acid  (a  degradation  product  of  cholanic  acid). 
7-Hydroxy-l,2-dimethylphenanthrene  synthesized  by  Haworl^i5  was 
identical  to  the  substance  (A)  above. 
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From  these  facts  and  others  the  following  structures  have 
been  assigned  to  oestrone  (i)  and  oestriol  (II),  the  positions 
of  the  methyl  group,  the  keto  group  and  the  two-  non-phenolic 
hydroxyls  alone  remained  to  be  definitely  proved  by  the  pre- 
sent work  of  Cohen,  Cook  and  Kewett: 
CH. 


t 


^-V 


Enuilin, 
obtained  from 
assigned 


Ci8H2o°3>  arid  equilenin,  C18H1802,  were  first 
the  urine  of  mares  by  G-ira-rd.  6   The  structure 
to  equilin  is  (III),7  and  to  equilenin  (IV): 


H0_ 


III 


Cohen,  Cook  and  Hewett  completed  the  proof  of  the  struc- 
tures I-IV  by  reactions  which  they  showed  to  occur  as  in- 
dicated: 


•  Jl 


%XH 


yni 


(V) 


V. 
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Tho  methyl  ether  of  each  of  I,  III  and  IV  was  used  as  starting 
material,  each  substance  giving  the  same  final  product.   The 
investigators  expected  the  product  to  be  either  the  1',  2'  or 
3' -methyl  derivative  of  7-methoxy-l, 2-cyclopentenophenanthrene. 
Each  of  these  substances  are  synthesized,  but  did  not  correspond 
to  their  end-product.   V  was  synthesized  and  found  to  be  identi- 
cal to  the  product  of  their  series  of  reactions. 

The  reactions  are  considered  to  give  indisputable 
evidence  of  position  13  for  the  methyl  group  in  the  hormones 
and  17  for  the  keto  group.   The  migration  of  the  methyl  group 
occurs  during  dehydration  and  not  during  dehydrogenation.   The 
authors  have  shown,  however,7  that  when  the  keto  group  or 
oestrone  or  equilenin  was  reduced  to  a  methylene  group  and 
the  methyl  ether  of  the  product  dehydrogenated  by  selenium, 
the  methyl  group  at  position  13  is  eliminated  instead  of 
migrating. 


1.  Doisy,  et  al,  J.  Biol.  Chem.,  86,  499  (1930):  91,  641  (1931). 

2.  Butenandt,  Z.  Physiol.  Chem.,  191,  127  (1930);  199,  243(1933). 

3.  Marrian,  Biol.  Chem.  J.,  24,  435  (1930);  26,  27  (1932). 

4.  Chem.  Ind.  ,  52,  268  (1933). 

5.  Haworth  and  Sheldrick,  J.  Chem.  Soc. ,  1934,  864. 

6.  Cirard,  et  al,  Compt.  rend.,  194,  909;  194,  1020  (1932). 

7.  Cohen,  et  al,  J.  Chem.  Sec,  1934,  653. 


Reported  by  Allene  Jeanes 
December  11,  1935. 
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Wietere  Beobactungln  Uber  Alkylierung  und 
Acylierung  von  Pyrazolen. 

v.  Auwer  und  Breyhan 

Jour,  fur  Prakt.  Chemie  (2),  143,  259,  (1935) 
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This  paper  is  the  latest  of  a  series  by  v.  Auwers  and  co- 
workers dealing  with  the  substitution  of  pyrazoles  and  the  pro- 
blem of  isomers  formed  from  such  substitution.   Acylation  and 
alkylation  results  are  presented. 


A  C~3ubstitutod  pyrazole  as 
N-substituted  may  give  rise 
to  isomers.   This  is  due  to 
the  possibility  of  the 
structure  of  the  compound 
represented,  isomerising 
into 


when  further 


HC-C-R 

l(  II 

HC  N 

V 

H 
HC=C-R   .   •: 

I  / 

C  N-H 

\\/ 

N 
There  is  probably  a  dynamic 

equilibrium  between  these  formulas  but  when  further  substi- 
tution occurs  isomers  are  formed. 

Various  alkylation  and  acylation  reagents  and  conditions 
have  been  used  but  no  generalizations  have  been  made.   For 
example: 


HC— C-CH3 
I!  ii 

C1C   N 

Y 

cfe3 


HC  — 

-CH3 

1 

1 

C1C 

N 

^ 

/ 

H 

chief  product  f- 
100  oer  cent   <- 


chief  product  4- 


HC 


C-CH. 


I    I 


C1CV   N-CH3 


(CH3)2S04  +  alkali 

CH3Br 

CHaNa 

Na  salt  +  CHaI  


■*  100  7o 


7< 


CaH 


N 


CH3 
(C00CH3) 
(CH3C0) 


100  per  cent  ^ — 
only   «• ■ — 


-6n£, 


'N 


/ 


H 


CeH5^ 


\T-CH3 
N^    (C00CH3) 

(CH3C0) 


CH3Br >  chief  product 

-  Na  salt   +    CH3I 
C1C00CH3 >  only. 

-  CH3C0C1 


.. 


it 

' 

' 

■ 

' 

. 

- 

• 

,  ■  f   . 

■ 

, 
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. 


. 


■' 
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■ 


••' 
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- 
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i    t 


2 


' 


o 


ci- -i  CI- .  CI , 

(COOCH3) 


C6K5  N  C«H»  »  C.H8w         N-CH3 

£  ^N'H  ^'(COOCH,) 


CH33r ^  chief  product. 

foaOEt  +  CH3I   ")       .  ..     .  <_ 
-J  >  -m   Nhnth  products 

(HaOH  +  CH312S04J     ^ 

CHaNa  ■— }   no  reaction 

Na  salt  +  CK3I — ^  both  products 

CLCOOCH3  — ^  only 


Reported  by  G.  S.  Ullyot 
December  11,  1935 
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The  Synthesis  of  Carotinoid  Chains  by  the  Al&ol        a-j 

Condensation  of  3~methyl-buten-2-al-l . 

F.  G-.  Fischer  and  Coworkers. 

From  the  Chemical  Laboratories 
of  the  Freiberg  University 

Per. ,  68,  1726  (1935) 
Ber. ,  64,  30  (1931) 
Ann. ,  494,  363  (1932) 

The  synthesis  of  carotinoid  chains,  such  as  occur  in 
Vitamin  A,  Carotin,  Crocetin,  and  other  naturally-occurring 
products,  is  novr  possible  although  none  of  these  products 
has  as  yet  been  prepared. 

Karrer,  Ruzicka,  and  Gould  and  Thompson  have  synthesized 
hydrogenated  carotinoid  chains,  while  Kuhn  and  others  have 
built  up  several  series  of  conjugated  unsaturated  carbon 
chains . 

Fischer  has  been  able  to  condense  B-  me thyl-crotonalde- 
hyde  with  itself  to  give  the  following: 

CH3-C=CH-CH=CH-C=CH-CKO 

i  i 

CH3  C^i3 

CH3-C^CH-CH=CH-C=*CH-CH=CH-C=0H-.CHO 

Un.3  '-'■^■3  ^^3 

These  have  also  been  reduced  to  the  corresponding  alcohols. 


Reported  by  Win.  E.  Lundquist 
December  13,  1935. 
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Selenium  Dioxide  Oxidations 
of  Organic  Compounds 
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Postowsky,  J.  J.,  Ber.,  63B,  853-6  (1935) 
Henze,  !.*.  ,  3er.,  G7B,  752-3  (1934) 
Schwenk-Borqueordo,  Ber.,  _65,  1601  (1932) 
U'rion,  Edmorid,  Compt.  Rend.,  199,  363-5  (1934) 
Truchet,  H.  1.1.  ,  Compt.  Rend.,  196,  706-9  (1933) 
Dupont,  G.  ,  Bull.  Soc.  Chem.,  _53,  599-603  (1933) 
Riley,  H.  L.  ,  J.  Chem.  Soc,  1934,  844-8 
Riley,  H.  L.  ,  J.  Chem.  Soc,  1935,  901-4 
Riley,  K.  L.  ,  J.  Chem.  Soc,  1933,  2342-4 


Selenium  dioxide  has  become  one  of  the  best-known 
specific  oxidizing  agents  available.   In  many  cases  by  a 
single  oxidizing  reaction  using  selenium  dioxide,  it  is 
possible  to  obtain  in  rood  yields  compounds  which  are  diffi- 
cult to  obtain  by  standard  synthetic  methods. 

I.   Aliphatic  Series 


II 


a 


) 


Saturated. 
CH3CH2 OH 


Se03 


,.0 


CH- 


■iip  —  C— CH' 


K       H 

,0  £> 

fi  ,P 


-*  CH3-CH2-C-C-H  +  CH3-C-C-CK3 


b) 


Cil3—  C—  ^y.lg  —  C—Crl; 


Unsaturated. 

Cd.2—  Cng 


-^  CH3— C— CH— C— C113 


OK 


-ChC-CH 


v 


CiC-CH2CH3 


Aromatic  and  Heterocyclic  Compounds. 
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CeC-CH-CH. 


A/\A 


SeO, 


\/%/V 
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1  n 
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\/ 


■4 
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/yx 


/\ 
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COOH        + 


5     /0 


trace 


/\ 


CH- 


kN 
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->     LXCOOH     + 


II- 


or 


V 


XN/N 


\    /SH// 


ScO. 
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/C 


5     H 

trace 


--* 


no    reaction 


III.      Teroenes 


SeO: 


// 


*    oA 
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0. 


<^po 


*-> 


•N 


*0 


none   of   this 
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// 
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none   of    this 


Reported  by  R.    T.    Arnold 
December  13,    1935. 
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Optically  Active  Arsines  £3l 

Kamai,  Lesslie  and  Turner 
Ber.,  38,  1893  (1935) 
J.C.S. ,  1170  (1934) 

Lesslie  and  Turner  succeeded  in  resolving  10-methyl- 
phenoxarsine-2-carboxylic  acid. 


I00H 


Two  possible  sources  of  optical  activity  in  this  compound 
were  postulated. 

1.  The  activity  may  be  due  entirely  to  the  presence 
.  of  an  asymmetric  arsenic  atom. 

2.  The  activity  may  be  due  to  asymmetry  of  the  mole- 
cule which  results  from  a  folded  structure,  as  be- 
low. 

-"•^  /— -  -> 

\  / 


ijysJ    \  /  {  /  -\    \ 


V     /  \  S  / 

V  v 

The  folded  structure  is  accepted  as  being  the  cause  of  the 
activity  for  the  following  reasons; 

1.  The  atomic  radii  of  arsenic  and  oxygen  are  widely 
different . 

2.  Calculations  from  the  valence  angles  of  the  two 
atoms  indicate  that  greater  stability  would  result 
from  a  folded  rather  than  a  planar  structure. 

3.  No  known  arsines  have,  as  yet,  been  resolved. 

4.  Racemization,  caused  by  addition  of  ethyl  iodide, 
can  be  easily  explained. 

Kamai  synthesized  the  £,m,  and  jd  isomers  of  the  following 
compound. 

n  ri« 

AS^  X 
CH3X/ 

Inability  to  resolve  any  of  these  compounds  is  given  as 
further  evidence  in  favor  of  the  folded  structure  of  10-methyl- 
phenoxarsine-2-carboxylic  acid. 


Reported  by  R.  2.  Damschroder 
January  3,  1936. 
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The  Ene-Diol  System  51 

A.  H.  Blatt,  J.  Am.  Chem.  Soc,  57,  1103  (1935) 
F.  MIcheel  and  W.  Schulte,  Ann.,  519,  70  (1935) 
P.  Rarrer  and  V.  Segesser,  Helv.  Chim.  Acta,  18, 

373  (1935) 
P  Karrer  and  C.  Uueante,  Helv.  Chim.  Acta,  18, 

1140  (1935) 

Karrer  and  V.  Segesser  have  shewn  that  the  following 
formoins  of  the  general  formula,  R-C0-CH0H-C0C0R,  exist  in 
equilibrium  of  the  benzoin-ene-dioltype .   They  have  investi- 
gated this  equilibrium  quantitatively,  by  iodine  titration, 
and  give  the  following  results: 

Per  cent       Per  cent 
M.P.  Sne-Diol  Content   Carbonyl 

Content 

Benzoylformoin  ^ r  R 

D-f-Dimethoxybenzoylformoin  151-2      40 

p-o-Dichlorbenzcylformcin  190  100 

£-o-Dibrombenzoylformoin  196  95-100  o-u 

These  compounds  all  reduce  acetic  acid-copper  acetate  solution, 
and  are  thus  oxidized  to  the  tetraketone. 

Blatt  has  shown,  through  alkylation  of  benzoylformoin, 
two  types  of  monomethyl  derivatives.   One  of  these  is  a 
glycosidic  ether  type  of  the  general  formula     Ya    ' 
This  is  nroven  by  convertibility,  ease         UI_  X 
of  formation,  and  blocking  of  the  car- 

bonvl  Froup  towards  addition.   The  sec-        «_,«.!.    *> 
onotyoe  of  derivative  is  the  open-chain  monomethyl  ether  of 
formula  R-C=C-C0C0R.   This  derivative  reacts  with  ortho- 
iormuia  n  y  phenylenediamine  to  give  a  quinoxaline. 

Jn  It  is  obtained  from  the  dimethyl  de- 

rivative by  removing  the  glycosidic 
alkyl  group. 

Micheel  and  Schulte  compare  the  oxytetronic  acid  (I )  and 
its  alkylation  derivatives  to  ascorbic  acid  (II )   ana  its 
alkylation  derivatives. 


HO,      ,0H 

Cr ^C 


\S 


HQ       ,0H 

C C 

x\  i  OH  OH  |  II 

0^*0  Ha  H   ^0^  v0 


They  are  able  to  show  that  the  C3-atom  is  the  one 
holding  the  strongly  acidic  hydroxyl  group.  ^This  is  accom- 
plished by  the  ozonizatlon  of  the  two  isomeric  monoalkyl 
ethers,  which  are  formed  by  entirely  different  methods. 


Reported  by  William  E.  Holland 
January  8,  1936. 
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Large  iloleoular  Weight  Compound*,   125—^c 


H.  Staudinger,  G-.  V .    Schula, 
Ber. ,  68,  2313,  (1935). 


The  report  includes  various  types  of  molecular 
weight  determinations  used  by  Staudinger  on  high  polymeric 

products. 

The   use   and  limitation  of.tHo   f»i3.lc»winr?  methods 

will  bt   given: 

1.  Osmotic  pressure  method. 

2.  Viscosity  method. 

3.  End  group  determination  method. 

4.  Cryoscopic  method. 

5.  Modification  of  above  methods. 

By  use  of  a  number  of  different  methods  in 
determining  molecular  weight  of  a  polymer  the  limitations 
of  a  particular  method  were  ascertained.   Explanation  for 
abnormal  behavior  was  .^iven  in  all  these  cases. 


Reported  by  Rob*t.  Johnson 
January  15,  1936. 
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SYNTHETIC  ANTIUAL4HIALS :   Pla3mochin  and  Atebrln 

Malaria  exists  in  three  forms,  malaria  tertian,  quartan, 
and.  tropical.  The  life  cycle  of  the  malaria  germs,  mosquito- 
man-mo  squit 3,  is  of  fundamental  Importance,  (l) 


5 


Mosouitc 


A 


Gametes-?   c^  Man  V' V  ^Snorazoite 


(Blood  stream) 


y 


y 


<3 


blood  corpuscle 


\  ,<,,         —    O  becomes  infected. 

Schizonts— >°Vo°  fh  UP 

In  this  cycle  arise  the  three  forms  cf  the  malaria  para- 
site—the sporozoites,  the  achizonts  (asexual  development  forms) 
and  the  gametes  (sexual  forms). 

By  the  bite  of  the  anopheles  mosquito  (with  malaria  tropi- 
cal infection)  the  sporozoites  arrive  in  man's  blood.   These 
quickly  penetrate  into  the  red  corpuscles  and  transform  them- 
selves into  the  BChlzonts.   The  schizonts  increase  by  simple 
division  and  cause  the  symptoms  of  malaria.   Besides  the  schizorts 
another  form  of  the  parasite  is  produced,  namely  the  gametes. 
They  have  no  influence  on  the  disease  In  man,  but  are  important 
because  they  are  ube  only  form  which  can  live  in  the  organism  of 
the  mosquito.   Therefore,  the  gametes  complete  the  link'  in  the 
cycle  of  malaria  infection, 

Quinine  [1 )    was  long  the  supreme  remedy  for  malaria.   It 
attacks  the  schizonta  thereby  destroying  the  symptoms  of  the  dis- 
ease, but  it  has  no  effect  on  the  gametes  or  spread  of  the  dis- 
ease. 

In  1926  Scrulemann.  Schonhofer  and  Wingler  (3)  working  for 
the  I.  Gr.  Fabenindustrie  (3)  (4J  discovered  plasmochin  (II)  which 
has  specific  ace  ion  on  the  gametes  of  tropical  malaria.   In  JSoO 
Mauss  and  tiietzsch  (5)  working  for  the  same  company  (6)  (7)  pro- 
duced atebrin  (III)  which  proved  to  be  even  more  effective  than 
quinine  against  the  schizonts  of  tropical  malaria. 


Gh 


PHa    QH?XgH-CK=CHs      U(CaHR)a  ?(CaHs) 

CH     CHa   CHa  (CHa] 


l2  '  3  ... 


rt-  J  n 


HC-OH 

ch3o-  /  v/"^  /x/"x,      CH30- 


1.  11.  in. 


In  the  treatment  of  malaria  plasmochin  is  combined  with 
either  quinine  or  atebrln  thereby  effecting  a  cure  and  at  the 
same  time  the  destruction  of  the  infection  cycle  (S). 
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Synthesis  of  Plasmoohin  (3)  (4)  (9): 


MeO 


NOa 


Skraup . 
.Ltjtp?„      ^ 


MeO 


■NH3 


/ 


NO  2 


MeO 


red 


CI 
i 


(Et)aN(CH2)3CHCH 
_ 


->  II. 


Synthesis  of  Atebrin  (6)  (7)  (9): 


MeO 


HGOC-j/  \ 
-NHa     Cl-I   J- 


MeO-f 


^iv 


CI   Cu 


q 

HO-C 


MeO 


NH: 


(Et)3N(CHa)3CH-CH 


phenol  100° 


n 


->   III. 


V^N 


P0C1 


-> 


Synthesis  of  the  side-chain  (4)  (9): 

NaOEt 

CH3-C0-CH2-C00Et  +  (Et)2N-CH2-CH2-Cl  ^   CH3-C0-CH-C00Et 

CH2-CH2-N(Et)a 


CI 


CH3-CH(CH2)3N(Et)2  ^ 


S02C12 
(C6H6) 


On 
CHo  —  Gri— Crio— - 


Na(Hg) 


H2S04  (lO^o  ) 


>/ 


^l^x   CH-r-CO-CHa  )  3N(  Et)  , 
^  alodHoI    3 J 


^CO. 
CfiHA    N-K 


XC0^ 


-> 


NH2 
CH3-CH-(CH2)3-N(Et) 


then  hydrolysis 


Other  work  in  the  field  of  synthetic  antimalarials  in- 
cludes especially  the  work  of  the  French  chemist  Fourneau  (10) 
and  the  efforts  of  the  British  chemists,  Barger  and  Robinson 
(11)  and  L.  P.  Walls  (12). 
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THIOCHROM  FROM  VITAMIN  Bx 

R.  Kuhn  et  al,  Inst.  Chen.  Heidelberg 

1,   Zeit.  physiol.  chem., 234.  196  (1935) 

3.   Ber.,  68,  2375  (1935) 
G-.  Barker,  I'edlzin-chera.  Inst.  Univ.  Edinburgh 

3.  Ber.,  63,  2357  (1335) 

4.  Nature,  136,  259  (1935) 

A.  Windaus  et  al.  ,  Allr<;.  Chem.  Univ.  Gottingen 

5.  Zeit.  physiol.  chem.,  237,  98  (1935) 

Kuhn  isolated  a  yellow  dye  from  yeast,  which  in  solu- 
tion showed  an  intense  blue  fluorescence.   He  named  this  dye 
"Thiochrom"  and  found  the  formula  to  be  C13H140N4S .   The  re- 
lation of  this  compound  to  Vitamin  B1    (also  present  in 
yeast)  was  studied  because  of  the  similiarities  in  their 
formulas  and  because  of  the  fact  that  fluorescent  sub- 
stances had  been  observed  during  the  oxidation  of  the 
vitamin.   Thiochrom  itself  has  no  vitamin  Bj  activity. 

Barger  prepared  Thiochrom  from  Vitamin  B1    in  33-40 
per  cent  yields  by  oxidation  with  K3Fe(CK)6  in  alkaline 
solution  at  12-20  C. 

Kuhn,   Barger,3  and  Windaus,0  on  the  basis  of  further 
experiments,  have  each  assigned  the  following  structure  to 
Thiochrom,  and  consider  the  following  changes  to  take  place 
during  the  oxidation. 

HC    C-NH3  HC    n-CHo-CH20H     HC   XC-NH3  HC   C-CH3-CH30H 

N   .C I;T C-CH3      >  N  ^C N C-CH3   03 

Q  t       On  Y 

C3H5  C3H5 

Vitamin  Bx 


HC    C-NH3   0=C    C-CH3-CH30H     HC  ^C    CT   C-CH3-CH30H 


1/    I    I 
Kr^'  -N-  -C-CH3  N   c_  _N_C_CH. 

P  xcx 


CpH 


a"s  caH 


3**5 


Thiochrom 


Reported  by  Meredith  Sparks 
February  5,  1936 
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Synthesis  of  Glutathione 


Chas.  Rob't.  Harrington  and  Thomas  H.  Mead 
Department  of  Pathological  Chem. ,  Univ.  College  Hosp. 
Medical  School,  London. 


In  1921,  Hopkins   isolated  glutathione  from  yeast,  and  mus- 
cle and  liver  tissue,  and  gave  evidence  to  show  that  the  sub- 
_stance  is  a  dipeptide  containing  glutamic  acid  and  cystein.   In 
*tt^t/>"T§"33.  (OmasteU.  Tunnicliffe,  and  Stewart2  obtained  evidence  which 
led  them  to  believe  that  glutathione  is  >^glutamylcystein .  Later, 
in  1925,  Stewart  and  Tunnicliffe3  believed  they  had  positive 
evidence  for  such  a  structure,  by  its  supposed  synthesis. 


Hunter  and  Eagles  (1927)  ,  obtained  a  third  amino  acid 
from  their  glutathione  preparations,  thereby  giving  evidence 
for  the  incorrectness  of  the  above  structure.   In  1930,  Hopkins5 
reinvestigated  the  problem,  and,  by  a  better  method  for  sep- 
aration of  the  peptide,  obtained  crystalline  glutathione.   He 
then  showed  it  to  be  a  tripeptide  of  glutamic  acid,  cystein, 
and  glycine.   At  about  the  same  time/  Kendall  et  al.  reached 
the  same  conclusion  by  a  different  method  for  separation  of 
the  peptide. 

•  l 5-11 

Experimental  evidence       established  the  structure  of 
glutathione  as  y-glutamylcysteylglycine.   In  1935,  Harrington 
and  Meade  confirmed  this  structure  for  glutathione  by  its 
synthesis1-*-13.   /yoc,c  _c  #  -tifr-  cH-^-co/VH  -c  H-  co/vHcH^oott 
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The  Peroxide  Effect  in  the  Addition  of 
Hydrogen  Bromide  to  Unsaturated  Compounds 

Within  the  past  three  years  Kharasch  and  coworkers  (at 
the  University  of  Chicago)  have  published  the  results  of  their 
systematic  investigation  of  the  various  physical  and  chemical 
factors  influencing  the  direction  of  addition  of  hydrogen 
bromide  to  a  series  of  aliphatic  compounds  containing  unsat- 
uration  involving  a  terminal  carbon  atom,  e.g.,  allyl  bromide,1 
vinyl  bromide,2  propylene,3  4, 4-dimethylpentene-l,  4  vinyl 
chloride,5  butene-l,s  pentene-1,7  ally!  acetic  acid,8  and 
isobutylene, 9>  10 .   They  have  been  able  to  make  some  very 
interesting  generalizations,  to  which  they  have  found  no  ex- 
ceptions.  These  may  be  briefly  summarized  as  follows: 

1.   The  Peroxide  Effect . — The  presence  or  absence  of 
peroxides  in  the  reaction  mixture  is  the  sole  factor  de- 
termining the  direction  of  the  addition.   In  the  absence 
of  peroxides  the  addition  is  according  to  Markownikof f ' s 
rule  (called  "normal"  addition),  whereas  even  small  amounts 
of  peroxides  cause  terminal  addition  of  the  bromine  atom 
(called  "abnormal"  or  ^peroxide-catalyzed"  addition).   In 
the  presence  of  peroxides  the  two  reactions  are  competitive, 
but  the  peroxide-catalyzed  reaction  is  normally  much  the 
faster. 

3.   The  Temperature  Effect. — Increased  temperature 
causes  an  increase  in  the  velocity  of  both  reactions.   Their 
temperature  coefficients  may  differ,  however,  that  of  the 
peroxide-catalyzed  reaction  usually  being  the  higher. 

3.   The  Solvent  Effect. — The  solvent  has  no  direct 
effect  on  the  direction  of  addition  but  may  affect  the 
stability  of  peroxides,  resist  the  effect  of  oxygen,  or 
affect  the  relative  velocities  of  the  two  competing  reactions. 

4-   The  Lip;ht  Effect. — Light  of  all  wave  lengths 
accelerates  both  reactions,  but  usually  the  peroxide-catalyzed 
reaction  is  accelerated  much  more  than  the  normal  one.   This 
serves  to  ajnplify  the  effect  of  small  amounts  of  peroxides. 

5.  The  Effect  of  Hetallic  Salts. — Anhydrous  ferric 
and  aluminum  halides  have  a  tremendous  accelerating  effect 
upon  the  normal  addition.   Copper  salts  have  a  slight 
antioxidant  and  accelerating  effect. 

6.  The  Effect  of  Surface  Catalysts. — Broken  pyrex, 
glass  wool,  asbestos,  and  silica  gel  were  without  effect  on 
either  the  direction  or  velocity  of  the  reaction. 

Different  unsaturated  compounds  show  considerable 
variation  in  their  susceptibility  to  the  peroxide  effect  and 
in  the  ease  with  which  they  form  peroxides  by  oxidation.   The 
vinyl  halides  were  the  most  sensitive,  whereas  propylene, 
butene-1,  and  isobutylene  were  the  least  sensitive. 
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In  1935  Harris  and  Smith11  showed  that  a  terminal 
triple  bond  may  be  subject  to  exactly  the  same  sort  of  peroxide 
effect  by  their  investigation  of  the"  addition  of  HBr  to 
^°-undecynoic  acid.   They  also  found  a  decided  peroxide 
effect  in  the  addition  of  HBr  to  undecenoic  acid,  but  found 
that  molecular  oxygen  was  necessary,  in  addition  to  a  peroxide, 
in  order  to  produce  terminal  addition. 

The  only  types  of  unsaturated  compounds  in  which 
Kharasch  has  thus  far  been  able  to  reverse  the  direction  of 
addition  of  HBr,  by  the  use  of  peroxides  or  antioxidants,  are 
those  in  which  the  double  bond  is  either  adjacent  to  a  carboxyl 
group  (e.g.  crotonic  acid)  or  does  not  involve  a  terminal 
carbon  atom  (e.g.  pentene-2). 
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PXRIEEDINES 


References: 
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Pyrimidines  have  been  of  Interest  for  a  number  of  years 
due  to  their  presence  in  animal  and  plant  cells  as  a  con- 
stituent of  nucleic  acids.   Recently,  the  interest  in  this 
field  has  been  renewed  since  the  structure  proposed  for 
vitamin  3X  contains  the  pyrimidine  ring. 

Pyrimldine  may  be  synthesized  in  the  following  manner: 

NH — C=0  N=^CC1  i  N=CH  a 

C=0      CH3     -J>0C13    >    C1C        CH 5? >      2    CK        CH    5 


t.v rn 


m  —  C=0  N C-Cl  3   R CH   4 

Barbituric  Acid  Pyrimidine 

Properties 

Pyrimidines  are  meta-diazines  and  are  basic  as  would 
be  expected  from  their  structural  relationship  to  pyridine. 
The  introduction  of  oxygen  into  the  nucleus,  however,  di- 
minishes the  basicity. 

For  example: 

NH C=0  N C-OK 

I       I        _>   I       I 
C=0     CH   2 *   C=0    CH 

i       H    *         I       II 
NH CH  NH C  H 

Uracil 

Uracil  is  a  weak  acid  while  barbituric  acid  is  sufficiently 
acidic  to  give  a  good  neutral  equivalent. 

Many  of  the  properties  of  the  oxy-  and  amino-pyrimidines 
arise  from  their  ability  to  tautomerize  from  the  lactam  and 
amine  forms  to  the  lactim  and  imine  structures.   The  prepara- 
tion of  pyrimidine  from  barbituric  acid  is  an  example  of  the 
former.   An  example  of  the  latter  is  the  following: 

NH C=0  NH C=0 

I       I       H  O    I       l 

C=0    C-NHa ^^ — >  C=0    CH2 

I       II               I       I 
NH C-NH,         NH C=  0 
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The  following,  which  represents  a  general  method,   is 
a  synthesis  for  the  pyrimidine  likely  present  in  Vitamin  B^ 


N%v- (ft3hC=0 


NK 


CoHeS-C 


CH 


^    CpHc;S-C 


!! 


2il5' 


N(H>_ Zko)c-c2h5 


NH- 

i 

CH 


N 
I 

Cl-C 

II 

N 

/ 
4 


-C-Cl 


CH 


P0C1 


!1 


C-C2H5 


HI  +  P 

■C=0 

CH 

II 
-C-C2H5 


N 


POCI3  s   £H 


-> 


tl 


N- 


C=0 

I 

CH 

II 
-C-C2H5 


H*0 


NH 


f 


=0 

CH 

I        II 

NH C-C2H5 


.C-Cl 

I 

CH 


N 


Ale 


C-CPHC        N 


CH 


'3^5 


C-NH2 

H 
-C-C2H5 


4-  e  thy  1-  6-  amino- 
Pyrimidine 


Reported  by  H.  H.  Hully 
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THE  CONSTITUTION  OF  PEREZON 

Kogl  and  Boer,  Rijks  Univ.,  Utrecht 
Rec.  Trav.  Chim.  ,  _54,  779  (1935) 

Perezon  is  the  orange-yellow  coloring  matter  obtained  from 
the  roots  of  Perezia  Adnata.   The  plant  is  found  in  Mexico. 
The  material  is  of  interest  because  of  its  physiological  action. 
It  has  a  strong  purgative  action,  for  which  it  is  much  used  in 
Mexico . 

Perezon  was  first  isolated  in  1835  by  M.  C.  Wild,  by  an 
alcoholic  extraction  of  the  roots  of  the  plant. 

Analysis  and  molecular  weight  determinations  show  it  to  be 
Ci5H2C03.   Two  of  the  oxygens  belong  to  a  quinone  system  and  the 
third  a  phenolic  hydroxyl .   The  presence  of  one  double  bond  was 
shown  by  the  addition  of  bromine.   Treatment  with  aniline  yielded 
an  anilido  compound  which,  on  hydrolysis,  yields  oxy-perezon, 
"15^20^4.   This  compound  contains  two  phenolic  groups. 

On  ozonizatinn  oC,  ,^-?-diketo  butyric  acid  is  obtained.   On 
warming  oxy-perezon  with  concentrated  K2304,  water  is  split  out 
and  perezinon,  C15H1803,  is  obtained. 

Oxidation  of  perezon  with  rd20s   in  alkaline  solution  yields 
acetic  acid  and  a  higher  boiling  acid  whose  analysis  and  neutral 
equivalent  showed  it  to  be  C9Hje02.   There  are  91  possible 
isomers  of  this  nonane  acid.   Kogl  was  able  to  show  that  the 
acid  was  identical  with  the  following: 

CH3 • C=  CH •  CH3  •  CHa  •  CH .  COsH 
^h3  Cn3 

Proof  of  the  positions  of  the  side-chains  *n  the  quinone 
ring  were  shown  by  the  following  reactions: 

Oxidation  of  tetramethoxy-leuko-dihydroxy-perezon  yielded 
tetramethoxy-tere-phthalic  acid. 

Distillation  with  zinc  dust  of  perezon  gave  an  oil  which 
on  oxidation  yielded  tere-phthalic  acid. 

From  the  evidence  which  he  had  Kogl  assigned  the  following 
structure  to  perezon: 

0 
/G\  CH3  CH3 

HOC   C-CK-CHo • CH« ■ CH=C-CH3 

ll     II 

II 

0 

Kogl  states  that  this  is  the  first  natural  product  which 
has  been  found  that  contains  a  quinone  of  the  sesquiterpene 
type. 


Reported  by  R.  C.  Morris 
February  19,  1936 


tt    ' 


Synthesis  of  Diphenyl,  2, 2'~Dipyridyl ,  2,2'- 
Diquinclyl  and  Some  of  Their  Homologa 


8 


Wibaut  and  coworkers 


^  a  r* 

Trav. 

Chim ; 

54, 

275 

(1935) 

1! 

ii 

it 

54, 

804 

(1935) 

It 
11 

it 

ii 

ii 

54, 
,    53, 

807 

584 

(1935) 
(1934) 
(1934) 

11 

it 

ii 

53, 

417 

Place:   Laboratory  for  Organic  Chemistry,  University  of 
Amsterdam. 


Previous  Work: 


Diphenyl  was  prepared  by  heating  benzene  in 
e  at  440°  and  190  atmcs.  in  the  pre r.°nce  :f 


autoclave  at  440° 
or  iodine. 


a  steel 
nickel 


2C 


6rt6 


->  c1: 


H 


1C 


+  H: 


By  the  use  cf  the  same  procedure  2, 2* -dipyridyl, 
2, 2 ' -diquinolyl  and  6,G'-dimethyl-2, 2 ' -dipyridyl  were 
synthesized.   Some  compounds  of  this  type  form  highly 
colored  complexes  with  ferrous  salts.   It  was  hoped  to 
determine  the  conditions  necessary  for  the  formation  of 
the  complex  in  a  molecule  of  this  type.   The  2, 2 '-linkage 
is  necessary  but  not  the  sole  factor. 

2, 2'-dioyridyl-3, 3' -dicarboxylic  acid  was 
synthesized  in  order  to  attempt  its  resolution.   Pre- 
liminary attempts  failed  but  this  work  is  being  carried 
further. 

The  conditions  for  maximum  yields  tbv   the 
dipyridyl  were  not  as  vigorous  as  those  for  diphenyl; 
consequently  the  pyridine  nucleus  must  be  more  active 
than  the  benzene  nucleus. 


Reported  by  R.  F.  Miller 
February  19,  1936 


The  Constitution  of  the  Sulfite  Addition 

Compounds  of  Aldehydes  and  Ketones  Of     Q 

1.   Raschig  and  Prahl,  Lud.wlgshe.fen  a.  Rh. 
Ber.  ,  5_3,  859  (1935; 
"     53,  2025  (1936) 
61,  179  (1923) 
Ann. ,  443,  365  (1936) 
3.  Backer  and  Mulder,  Grroningue. 

Rec.  Trav.  Chim. ,  52,  454  (1933) 
"     "      "    53,  1120  (1934) 
3.  Lauer  and  Langkamraerer, 

J.  Am.  Chen.  Soc,  57,  2360  (1935) 

Early  evidence  on  the  structure  of  sulfite  addition  com- 
pounds consisted  in  the  preparation  of  supposedly  hydroxy- 
sulfonic  acids  which  were  not  identical  with  the  corresponding 
sulfite  addition  compounds. 

i 
Raschig  and  Prahl  in  a  series  of  investigations  were  able 

to  show  that  previous  workers  had  made  the  mistake  of  preparing, 
not  the  supposed  hydroxy su] fonic  acids,  but  entirely  different 
compounds.   These  were  then  c jmpare^  with  the  sulfite  addition 
compounds  with  the  result  that  ;he  sulfite  pddltlona  wor-?  net 
found  to  be  sulfonic  acids. 

In  addition  they  have  shown  that  formaldehyde  sulfite  adds 
to  acetoacetic  ester  and  subsequent  cleavage  always  results  in 
a  sulfonic  acid. 

p'd  -  CH3C0CH3CH3S03Na 

CH3C0CHaC00Et  +  CH3    =  CH3C0CH-C00Et  ^\  rA     nn^t 

%03Na        te3-S03Na    gl*^ 

Further  evidence  in  support  of  the  sulfonic  acid  structure 
was  brought  out  by  Backer  and  Itulder,3  who  showed  that  treat- 
ment of  the  addition  compound  of  formaldehyde  and  sulfite  with 
NH3  followed  by  K0C1  resulted  in  a  chlorosulfonic  acid. 

OH  NH|  CI 

/  /  / 

An  YT-A  nti       MO  CI       nu 

NS03Na  S03ila  S03Na 

3 

Lauer  and  Langkaramerer,  with  iodoform  and  the  formaldehyde 
addition  product  as  different  starting  materials,  have  built  up 
sulfonic  acids  which  they  have  shown  to  be  identical,  so  estab- 
lishing the  identity  of  such  addition  as  a  hydroxy-sulfonic  acid. 


Reported  by  R.  E.  Damschroder 
February  36,  1936. 
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RUBRENE  |  0 

In  1926,  I.'oreau1  discovered  a  red.  hydrocarbon,  rubrene,  by 
the  action  of  heat  on  dlphenylphenylethynylchloromethane: 

V6  "6 

Cgn.5  C=C— C— CI        )       C^^rigs       "**       2riCl 

C  6  n  5 

This  orange-red  hydrocarbon  was  slightly  soluble  in  organic 
solvents,  fluoresced,  nitrated  and  sulfonated  giving  several 
isomers,  and  reacted  with  oxygen  in  the  presence  of  light  to 
give  a  dissociable  dioxide.   It  had  a  characteristic  absorption 
peak2  at  4650,  4950  and  5300  A0.   Vigorous  oxidation  gave  a 
50  per  cent  yield  of  _c-dibenzoylbenzene,  some  benzoic  and 
phthalic  acids. 

Various  mechanisms3  and  structures  have  been  offered  for 
rubrene.   Several  methods  of  preparation  have  been  offered  and 
many  substituted  rubrenes  have  been  made.4  Willemart  and 
I.Ioreau5  and  coworkers,  from  the  above  information  and  the 
various  reactions  that  it  undergoes,  have  assumed  that  it 
is  a  dibenzobifulvene. 

4 

.C      9      3  .C 


\c=c^       l         i 

6   C.  ^C=C^3  ^C±=nCL       yZ 


^CX3      1  ^C 


7 

The    continuous    chain  of  conjugation  as  well   as   "Che  _o-quinold 
structure   contribute   to  its    color. 

Marvel   and   Sck6    synthesized  Bis-2, 2 '- (1, 3-diphenylindol-3) 

r  r,   T-T  '  c   ~i  f  • 

I  \\      ^c — c^      II  ! 


*c  Jyia  ko\   'N 


which  should  have  been  identical  with  dihydroxytetraphenylrutreng 
however,  the  physical  and  chemical  behavior  of  the  compound  did 
not  agree  with  those  of  the  dihydroxytetraphenylrubrene. 

Recently,  Dufraisse7  synthesized  9, 10, 11, 12-tetraphenyl- 
naphthacene  and  has  shown  that  this  compound  is  identical  with 
tetraphenylrubrene.   The  compound  was  prepared  as  follows: 


*    '  '     '   r  ■'■:■ 


■  ■ 


■ 
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I  I 


<?H  0  ^  ^  CeH5  CaH5 

<^C\  ^c\  /"\  /C^\  !•  C8Hs:.!gBr  ^.Cv  /C,^  /C^v  /CU 

C   C   C   C  XC  2.  Dehydration  C   C  ^C   X!  ^fc 

I        M       II       II        1  3.  C6K5llGBr  |        ||  III 

c.\  A  A  A  /c  4-  Reduction  Ck  ,(\  J\    ,c      .c 

5k  3  cIh*  c.h 


S-^   ^o^S 


9, 10-dihydroxynaphthacenequinone-ll,  13 

Since  this  compound  alters  the  structural  formula  of 
rubrene  it  must  also  alter  the  mechanism  of  formation  and  the 
explanation  of  its  reactions. 


1.   Moreau  and  Dufraisse,  Compt.  Rend.,  182,  1440  (1926) 

Bull.  Soc.  Chin.,  (4),  33,  934  (1923) 
3.   Dufraisse,  Bull.  Soc.  Chla.  ,  53,  739-849  (1933T 

3.  Willemart,  Compt.  Rend,,  187,  JR5  (1928) 

4.  Dufraisse  and  others,  Compt"!  Rene.  191,  619  (1930) 

192,  1309  (1931 

194,  16G4  (1932 

195.  963  (1932) 

5.  Willemart,  Compt.  Rend.  ,  187,  335  (1928/ 

6.  Marvel  and  Eck,  J.  Am.  Chem.  Soc,  57,  1898  (1935) 

7.  Dufraisse  and  Velluz,  Compt.  Rend.,  201,  534  (1935) 


Reported  by  L.  R.  Drake 
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ADDITION  OF  GRIGNARD  REAGENTS  TO /3-KETO  ALDEHYDES 

Meyer,  R.  E. ,  Helv. ,  13,  101,  279,  282,  305,  461, 

4G7,  470  (1935) 
Basel,  Institute  for  Inorganic  Chemistry. 

Previous  work:   Preservation  and  determination  of  citronellal; 
titrimetric  determination  of  aldehydes  and  ketones. 

The  frequent  1,4  addition  of  the  Grignard  reagent  to 
ordinary  pCy5"-unsaturated  ketones  was  studied  by  Kohler. 

When  Meyer  reacted  methylmagnesiumiodlde  with  the 
oxymethylene  derivative  of  6-methyl-5-hepten-2~one,  he  ob- 
tained instead  of  the  desired  hydroxy  aldehyde,  which  would 
give  citral  by  dehydration,  an  oil  which  gave  no  crystalline 
phenylhydrazcne  or  anil,  positive  tests  with  Tollen1 s  and 
Schiff's  reagents,  and  on  dehydration  by  distillation  gave 
besides  the  corresponding  unsaturated  compound,  60  per  cent 
of  6-methyl-5-hepten-2-one  and  acetaldehyde .   Careful  de- 
hydration by  warming  the  acetate  with  powdered  copper  gave 
chiefly  the  corresponding  compound. 

To  determine  the  structure  of  this  product,  the  same  re- 
actions were  carried  out  with  6-methylheptan-2~one  and  the  pro- 
duct oxidized  with  permanganate,  giving  <f-methylcaproio  acid. 
The  reactions  must  then  have  been: 

(CH3)2C=CH-CH2-CH2-CO-CH3  +  HCOOEt  ^(CHaJaOCH-GHa-CH^-OO-CIfcGHOH 

+  CH3HgI >  (CH3)2C=CH-CK2-CH3-C0-.CH3-CH0K-CH3 

/*  \Acetate  +  Cu 

( CH3  )2C=CH-CH2-CH2-C0-CH3  ( CH3 )aC=CH-CHa-CHa-CO-CH=CH-CH3 

+  CH3CH0 

Both  the  positive  aldehyde  tests  and  the  splitting  of 
the  product  cf  the  action  of  the  Grignard  reagent  were  as- 
cribed to  the  £-hydroxyketone  structure. 


Although  the  absence  of  1,2  addition  prevents  the 
formation  of  citral  by  this  process,  the  1,4  addition  gives 
a  fairly  satisfactory  way  of  augmenting  a  methyl  ketone  by 
an  ethylidene  group  in  compounds  which  do  not  readily  undergo 
the  Claisen-Schmidt  reaction. 


Reported  by  Frank  C.  Lie  Grew 
March  4,  1936. 
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Raman  Spectra  in  Organic  Chemistry 

Kohlrausch  and  Pongratz,  Monatsh,  64,  361  (1934) 
Gredy,  Ann.  Chim. ,  llf,  4  (1935) 
3-ehman  and  Osterhcf,  J.  Am.  Chem.  Soc,  58, 
215,  193$.) 

When  monochromatic  light  (i.e.,  light  of  a  single 
frequency)  is  passed  through  a  compound  or  its  solution, 
one  observes  not  only  the  incident  beam  but  also  several 
other  frequencies  whose  values  are  characteristic  of  the 
atomic  bindings  in  the  molecule.   These  studies  are  ad- 
mirably adapted  to  the  settlement  of  important  organic 
questions  of  which  the  following  are  typical: 

1.  Determination  of  cis-trans  isomers. 

2.  Determination  of  functional  groups. 

3.  Types  of  linkages  present;  semi-polar 
normal  covalent,  etc. 

4.  Strength  of  atomic  bindings. 


Reported  by  R.  T.  Arnold 
March  4,  1936. 


■ 


■- 

.      ■ 


. 


• 

, 

■ 

• 


' 


■ 

- 

•-.■•■ 


14 


THE  RELATION  BETWEEN  ACIDITY  AND  TAUTOMERISM 

F.  Arndt  and  others, 

Chemical  Institute  of 

the  University  of  Breslau. 

Other  Work:   Use  of  d. la  zome thane  In  synthesis. 
Structure  of  Thiopyrones. 

In  1933  F.  Arndt  and  C.  Martius  studied  the  enotroplc 
tendency  (tendency  to  enolize)  and  the  acidity  of  ketones 
carrying  various  substituents,  and  found  these  two  qualities 
to  be  independent.   The  ability  to  confer  acid  properties  by 
constituents  is  in  the  decreasing  order: 

S03R,  S02H,  S02NR2,  C08R,  CHO,  COR,  whereas  the  eno- 
troplc tendency  for  the  last  three  substituents  is  in  the" 
decreasing  order:   CHO,  COR,  C02R.   These  results  were  ob- 
tained by  use  of  the  ferric  chloride  color  reaction,  bromine 
titration,  and  reaction  with  diazonethane. 

The  reaction  of  diazomethane  was  extended  to  study  the 
relation  between  acidity  and  tautomerism  in  amides,  hydrox- 
amic" acids,  sulflnic  acids,  and  sulfohydroxamic  acids,2  and 
in  1935  nitro  compounds  were  investigated.3 

The  acidifying  effect  of  the  CN  group  when  substituted 
on  ketones  was  found  to  be  stronger  than  that  of  any  C-contain- 
ing  simple  substituents  and  follows  the  S02R  group  in  the  list 
above.4  It  was  found  that  the  >CHCN  group  would  be  transformed 
into  the  enimide  group  if  another  group,  such  as  CN,  C02R,  or 
N03 ,  is  present  on  the  same  carbon.   The  -C=C-NH  group  behaved 
toward  FeCl3 ,  Br3 ,  and  CH2N3  like  the  enol* group. 


1.  Arndt  and  Martius,  Ann..  499.,  228  (1933). 

2.  Arndt  and  Scholz,  Ann.,  510,  62  (1934)". 

3.  Arndt  and  Rose,  J.  Chem.  Soc . ,  1-10  (1935). 

4.  Arndt,  Scholz,  and  Frobel,  Ann,,  521,  95  (1935). 


Reported  by'G-.  A.  Nesty 
March  11,  1936. 
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On  the  Constitution  of  Vitamin  D2 

A.  Windaus  and  W.  Theile 
Ann. ,  521,  1GC  (1935) 
University  Laboratories,  Gottingen 

Previous  work:   On  the  sterols,  recently  on 
the  irradiation  of  ergo  sterol. 

The  artificial  irradiation  of  ergosterol  leads  to  the 
following  products: 

*  Lumisterol 
Ergosterol' 

^Tachysterol >  Vitamin  D  (Caciferol) 

Windaus  has  previously  reported  the  isolation  of  Vitamin 
D  from  the  irradiation  products  of  ergosterol.   This  was  des- 
cribed as  Vitamin  D1}    inasmuch  as  there  were  indications  that 
a  second  antlracchitic  principle  existed.   Later  it  was  found 
that  Dx  v/as  in  reality  the  vitamin  in  combination  with  a 
physiologically  inert  isomer,  lumisterol.   Further  purifica- 
tion resulted  in  the  isolation  of  the  vitamin,  this  being 
accomplished  Independently  in  the  laboratories  of  Windaus 
and  Askew.   Askew  used  the  term  Calciferol  for  the  vitamin, 
while  Windaus  designated  it  as  Vitamin  D2 . 

The  Vitamin  D2  obtained  from  the  irradiation  process  is 
shown  to  have  an  empirical  formula  (C2BH440)  identical  with 
that  of  ergosterol.   Thus  it  seems  that  the  photochemical 
transformation  must  consist  of  a  rearrangement  of  the  double 
bonds  or  a  steric  transformation. 

The  vitamin  is  shown  to  possess  four  double  bonds,  in 
contrast  to  ergosterol  which  possesses  only  three,  and  henoe 
it  may  contain  only  three  rings. 

Ozonization  yields  methyl  iso-propyl  aldehyde  as  does  the 
ozonization  of  ergosterol.  Hence  the  unsaturation  in  the  side 
chain  is  between  C22  and  C23. 

I.Ialeic  anhydride  adds  to  the  vitamin,  which  suggests  the 
presence  of  a  conjugated  system.   This  addition  is  shown  to 
take  place  between  C6  and  C18. 

This  vitamin-maleic  acid  addition  product  is  reduced 
by  the  use  of  Pd  and  Hydrogen  to  the  dihydro  derivative  in 
which  the  double  bond  between  C32  and  C23  is  reduced. 

Ozonization  of  this  derivative  yields  the  ketone  C19H340 
containing  rings  C  and  D. 
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Treatmcnt  of  the  vitamln-raaleic  acid  addition  product  with 
Pd  yields  naphthoic  acid  and  naphthalene.   Treatment  with  Se 
yields  2, 3-dimethyl  naphthalene.   Thus  it  is  concluded  that 
a  carboxyl- containing  naphthalene  ring  is  present  in  this 
derivative. 

From  these  facts  Windaus  postulates  the  accompanying 
structure  for  Vitaming  D3 . 

CH3  CK3 

^CH3.  |  ^CiU- CH-CH      22  ) 

"  CH3    XCT    ^CH3         CK      23) 
C    L,  D   L         fo-CH. 


CHp  l      ioTT  s  >C 


18   A       B 

HO-CH 

"•CH^   "*CH 


3 

CH. 


^  4  ^Cv.  6  *£] 


%f 


Srgosterol 


CH3 

Crf3        ^-Crl CgHj^ 


Cii3        C  CH3 

1 


•CH3   |T2   CH3 


CK?     ^^C       ^-C- 

I  I         II 

HO-CH      ^-C^     JGH 
^^CHx"'   ^^CH' 


Vitamin  D3  (Calciferol) 


Bibliography: 

Windaus.  Ann.,  439,  252  (1331) 

ibid.,  Ann.,  492,  226  (1932) 

ibid.,  Ann.,  493,  183  (1932) 

ibid.,  Ann.,  521,    160  (1935) 

Lettre,  Ann.,  _511,  285  (1934) 

Heilbron,  Jour.  Soc .  Chem.  Ind. ,  54,  795  (1935) 

Windaus,  Angew.  Chem.,  48,  527  (1935). 


Reported  by  G-eorge  B.  Brown 
March  11,  1936. 
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Matejka,  K.  ,   Ber.  ,  69,  274  (1936) 

Carter,  J.  Biol.  Chem. ,  113,  769  (1936) 

Wright,  J.  An.  Chem.  Soc,  57,  1993  (1935) 

Abderhalden,  Ber.,  67,  530  Tl934) 

Nails  and  Patet,  J.  Ind.  Chem.  Soc,  9,  185  (1932) 

and  many  others. 

Previous  v/ork:   Matejka  —  none. 

Substitution  reactions 

A.   In  an  aromatic  nucleus 


^01 


Hg(OAc) 


S 


~r 


HgOAc 


B.   Replacement  reactions 
NO- 


COoH 


^C02H 


Hg(0Ac)g 

7- 


C.   Effect  of  an  active  methylene  group. 

Addition  reactions 

A.  Olefins 

B.  Unsaturated  acids   and  esters 

H  tf  0  Hg(0Ac)g  H 

R-C=C- 


■OR 


CHo-CH 


R-C 


% 


-OR 


0CH3  HgOAc 
C.   Unsaturated  phenols,  phenolic  ethers  and  coumarins 
III.   Mechanism  sf  addition  reaction 
A. 

Rf,0HgAc  +  R-C=C-Rr * 


Hg(0Ac)2  +  R»  »0K-=±  Rrt0HgAc  +  HOAc 

¥  ¥        ¥   ¥ 

+  R-C=C-Rr *R-C C- Rf 

i  i  ± 


B. 


5  9   * 

R-C=C-R! 


>  9   5 

^r_c — c 


S      5 

R,f"0H  +  R-C C 


6Ac   ftgOAc 


R' 


6Ac  rigOAc 
9     H 

^Rg (j. 


OR' f   HgOAc 


R  '  ■  HgOAc 
R*    +  Hg(OAc) 
-Rf-  +  HOAc 


Reported  by  John  Cowan 
March  18,  1936 
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THE  MECHANISM  OF  THE  ACSTOACSTICESTER  CONDENSATION 

Claisen,  Ber. ,  20,  652  (1387);  Ann.,  297,  92  (1897) 

/ONa  ONa 

CHaC-OEt   +   CH3C00Et )  CK3(f  — CHCOOEt   +   2EtOH 

vOSt 

Claisen,    Ber*,    38,    709    (1905) 

ONa  pNa      ,CH3  pNa        ,p 

CH3C00Et  +   CH2=Cf      >CH3C 0-C      >CH3C CH3C 

vOSt         vOEt   OEt       ^3Et    ^OEt 

Michael,  J.  Prakt.  Cxhem.  ,  (2)  37,  483  (1838) 

,0                  OH          „          pNa 
CK3C   +  HCKaC00Et ^CK3C — CH3C00Et  x<a  >  H  +  CH3C CHeCO0Et 

VOEt  \)St  OEt 
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w        ONa 

■^^   CrUC  ==CHC09St  +  NaOEt  + 


H 


Nef,  Ann.,  298,  319  (1897);  Michael,  Ber.,  38,  1922  (1905); 
Schroeter,  Eer. ,  49,  2706  (1916) 

ONa  ONa  pNa 

CHa=C      +   HCKgCOOEt  >  CH3(f—  CHaCOOEt >.CH3C=CHCOOSt  +   EtOK 

vOEt  pEt 

Dleckmann,    Ber.,    33,    2678    (1900) 

ONa  -ONa 

.CH3C?-OEt  +  HCHaC00Et-=±CH3C  CHaCOOEt   +   EtOH 

vOSt  vOEt 

ONa 
CH3C  — -CHCOOEt   +  EtOH 

Scheibler,    Ber.,    55,    739    (1922);    59,    1022    (1926) 

P  pEt 

CH3C-ONa  +   CHa=C 
H0Q^  "OEt 

ONa  X)  S>        -0Et  ' 

CHp=C   +  CH3C  .••' *  CH3C-CHaC-0Na 

'OEt  /frst  vOEt   sjacid 

CH3C-CH3COOEt 


iHaC— Cx 

Chelintzev,    Ber.,    67B,    955-63    (1934) 


0  PNa  OH         PNa  0  ,ONa 

CH3C-0Et   +  HCH=C  >  CH3-n~CH=C       \  CH3ti-CH=C        +   EtOH 

"PEt  OEt       pEt  NOSt 


: 


I    !,• 


V---.       -, 


,• -  - .  .  .- 


.  r 


McElvaln,  3.    Am.  Chem.  Soc,  56,  1173  (1934) 


CH3C-OEt  +  HCHoCOOEt 


OH 
*  CH36-CH2C00Et 
&Et 

CH3C=  CHCOOSt  +  EtOH 


Bodendorf,  Ber. ,  67B,  1338  (1934) 
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CH2=C-OEt 


CK3C-^rO 

6Et 


JDNa 

CHp-C-OSt 


-» 


CH3C  —  0 
&Et 


^ 


0 


CHp-C-OEt 


CHg-C-ONa 
OEt 


0 

->  CKoC-CHpCOOEt  +  EtOlIa 


In  the  most  recent  work  en  the  mechanism  of  this  re- 
action, Adickes  and  I.ieister,  Ber.,  68,  8191  (1935),  have  ob- 
tained evidence  indicating  the  mechanisms  of  Claisen  and 
Scheibler  to  be  incorrect.   This  work  was  dene  at  the  Chemical 
Institute  of  Tubingen  University. 


Reported  by  P.  S.  Pinkney 
March  13,  1936 
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Some  Researches  on   the  Effect  of 

Tetra  (^-Diphenyl  vinyl)  Substitution 

on  the  Strength  of  the  Ethane  Band. 

G.  Wittig  and  Lee,  Eer. ,  63,  943  (1930) 
G.  Wittig  Ber.,  64,  437  (1931) 

G.  Wittig  and  Oberaiann,  Ber.,  68,  3214  (1935) 
Marbourg  —  Ch.-.:.:lcal  Institute 

In  an  investigation  on  the  effect  of  a  ring  structure  on 
free  radical  formation  Wittig  et  al  attempted  to  prepare  1,1,2,2- 
tetraphenylcyclohexane  by  th<5  following  series  of  reactions: 
(a) )   (b) )   (c; ->(l) 

( C6H5 )3-C-(0K2 )4-C(C6H5 )2  - 


OH 


(a) 


F-.c.H^SO. 


-)  (C6HB)3-C-(CH3)4-C(C6HS)3 

6 
CH3 

K. 


0-CH3 
(b) 


(cg:-;s)2c=ck-chs~ch2-ch-c(csh5)2 

(II) 


X 


iOOs 


Na«K 


CH3-CH-C-(C6H5)3  3CK,~CH=C(C6HB) 

IK      r  k    . 

I  C8Hs0H 

*H3-CH-C  (  C6K5  )  ^ 

t  CK3CH=C(C,H8), 

(IV) 


1 

— (C6H5)2-C-(CH2)4-C(C6H5)2 

K    '    K 
(c) 


0- 


CIL 


(c:-:3)2~9-c(ch3)2 

BrBr 


OH, 
CHa. 


(III) 


I 

0 

CH3     ^C' 

I         I 
CH3       CN 

^CH,^  (C6HS) 

(I) 


iCsH5) 


SXi5  '2 


6X1S  '3 


The  cyclohexane  (i)  was  not  obtained,  Instead  a  mixture  of 
unknown  composition  resulted.   However,  a  peroxide  which  ana- 
lyzed for  (III)  could  be  obtained. 

Treatment  of  the  dipotassium  compound  (c)  with  alcohol 
formed  1, 1,6, 6-tetraphenylhexane. 

It  was  thought  that  treatment  of  1, 1, 6,6-tetraphenyl- 
hexadiene  1,5  (II )  by  Na  ■•  K  alloy  would  give  the  cyclobutane 
(IV).   Actually  the  K  compound  (v)  was  obtained  and  treatment 
with  alcohol  gave  1, 1-diphenylpropene-l. 
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Further  evidence  of  the  splitting  of  the  ethane  hand  by  an 
alkalie  metal  was  obtained  by  the  following  series  of  reactions: 

(C6H5)2CH-CK2-CH-C(C6H5)3-iia-,-K->(C6H5)2CH-K  +  KCHa-CH=C(C6H5  )2 
(IX)  i(Xl) 
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CH3OH 

(C6H5)2CH2  +  CH3CH=C(CSHS) 


-j/ 


Thus  the  ethane  band  is  weakened  by  certain  groups  and  the 
effect  of  such  groups  on  this  band  is  evidently  transferred 
through  the  linkage  -C=C-. 

The  weakness  of  the  band  is  also  observed  in  thermal 
decomposition.   1, 1,6, 6-Tetraphenylhexadiene-l, 5  (II)  can  be 
vacuum  distilled  indecomposed,  but  distillation  at  atmospheric 
pressure  causes  disproportionation. 

(CsH5)2C=CH-CH2-CH2-CH=C(CsK5)2-^;-^(C6H5)2C=:CH-CH3 

50  per  cent  yield 

+ 

[CH2=C=C(C6H5)2] 

1, 1, 4,4-Tetraphenylbutene-l  is  likewise  decomposed  on  distilling 
at  atmospheric  pressure. 

(C«Hs)3CH-CH8-.CH=C(CeK5)a--s->(CeHB)aCH  +  [CH2-C=C(C6K5)2] 

In  contrast,  1, 1,4,4- tetraphenylbutene  2  can  be  distilled  in- 
decomposed  at  atmospheric  pressure. 


This  effect  of  a  /-^-diphenyl  group  led  Wittig  to  attempt 

t< 
t: 
ency.   This  was  done  as  follows: 


This  effect  of  a  /-O^-diphenyl  group  led  Wittig  to  attempt 
;o  prepare  tetra-(/9,/^-diphenylvinyl)-e thane,  with  the  expecta- 
;ion  that  such  a  compound  might  manifest  some  free  radical  tend- 


( C6H5 ;2C=CK-CH2-CH-C (C6H5 ) 3 

i  L1       (2) 

(C6H5)2C=CH-CH-CH=C(C6H5)2 

Li    (3a) 

(CH3)2C-C(CH)2 

a?  Br 

(C6Hs)aC=CH-CH-CH=C(C6H5)a 
(CaHs)aC=CH-CH-CH=C(CsHs)a 
(4) 


■',  l- 
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(4)  is  a  colorless  solid  m.p«  169-175°.   It  dissolves 
in  zylene  to  give  a  colorless  solution.   By  heating  the 
solution  to  boiling  a  yellow  color  develops;  on  cooling  the 
color  disappears.   This  can  be  repeated  many  times.   How- 
ever, on  prolonged  boiling  the  solution  remains  colored  and 
the  original  material  can  art  be  recovered.   This  may  be 
interpreted  that  (4)  dissociates  at  high  temperatures. 


Reported  by  G.  E.  Ullyot 
March  25,  1936. 
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The  Structure  of  the  Metallic  Derivatives  ^-3 

which  are  Formed  by  Adding  Grignard  Reagents 
to  Unsaturated  Ketones 

Kohler  and  Tischler,  J.  An.  Chem.  Soc. ,  54,  1594  (1932) 
Kohler,  Tischler  and  Potter,  J.  Am.  Chem.  Soc,  57, 
2517  (1935). 

,  Harvard  University 

Kohler,  in  1905,  had  suggested  that  the  primary  addition 
of  a  G-rignard  reagent  to  -in  cxry^-unsaturated  ketone  was  1,4  to 
the  conjugated  system.   On  treatment  of  the  metallic  addition 
compound  with  benzoyl  chloride  ho  obtained  a  substance  which 
he  thought  to  be  the  benzoate  I,  but  which  he  subsequently 
found  to  be  the  ij-diketone  II 

Because  of  the  formation  of  the  /?-diketone  on  benzoylation, 
and  because  a  /?-l*eto  acid  III  was  formed  when  the  metallic  de- 
rivative was  treated  with  carbon  dioxide,  Umnowa  postulated 
the  intermediate  formation  of  a  carbon-magnesium  complex  IV. 

}  JRR'CH-CH=C-R 


L        OMpXj 


R-  CH=  CH-  CO-R   R'HftX ! 


U  iRRrCH-CH-C0-RJ        IV 


IlgX 

0-C0-C6H5         C0-C6H5  C02H 

I 
RR»  CH-CH=C-R         RRf CH-CH-CO-R       RR1 CH-CH-CO-R 

I  II  III 

The  first  evidence  that  the  addition  was  1,4  was  obtained 
when  Kohler  and  Kischlor  treated  an  cC, ^-unsaturated  ketone 
which  contained  an  aryl  group  in  the  ^position  with  the  G-rigmrd 
reagent,  and  obtained,  on  hydrolysis  of  the  addition  compound, 
an  enolic  substance  stable  enough  to  form  a  peroxide. 


(C6H5  ;2CH-C C-C6H5 

I    OH 

CeH§ 
The  magnesium  derivatives  of  /?^S-diphenylproplonylmesity- 
lene  may  be  obtained  by  three  methods.   Treatment  of  a  sub- 
stance obtained  by  one  of  these  methods  with  benzoyl  chloride 
gives  a  different  compound  than  is  isolr.ted  when  the  magnesium 
derivative  prepared  by  the  other  two  methods  is  so  treated. 
Ease  of  hydrolysis  indicates  that  the  two  substances  are  the 
benzoates,  V  and  its  geometric  isomer. 


.  . .  . ,  . 
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Cfiric- Cri— C— H 

!       ii 

( CH3 ; 3C6H2-C-0-CO-C6H5 


Isolation  of  these  two  3  sobers  proves  that  the  addition 
of  the  Grignard  reagent  to  a  conjugated  system  C=C-C=0  gives 
rise  to  an  -OllgX  linkage. 

The  enol  which  is  ottained  on  hydrolysis  of  the  isomers 
has  remarkable  stability.   It  appears  to  be  completely  permanent 
in  the  solid  fern,  and  can  be  recrystallized  without  change. 
The  unusual  lack  of  mobility  in  this  enol,  doubtless  is  largely 
due  to  the  mesityl  group,  fur  if  the  mesitylene  nucleus  is 
replaced  by  phenyl  the  mobility  becomes  normal. 


Reported  by  Harry  H.  V/elnstock,  Jr„ 
March  25,  1936. 
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Bigelow,  Chem.  Rev. ,  9,  117  (1931) 

Chu  and  Marvel,  J.  Am.  Chem.  Soc. ,  J55,  2341  (1933) 

Muller,  Ann.,  493,  166  (1932) 

Muller,  Ann.,  49b',  132  (1932) 

Lluller  and  Kory,  Z.  Physik.  Chem.,  162,  231  (1932) 

Gerckens  and  duller  Ann.,  500,  293  (1933) 

Muller  and  Ill-en,  Ann.,  531,  72  (1935) 

Location:   Muller— Tochniaohe  Hochschule  Danzig-Langfuhr. 

I.   Isomerism. 

Structural  isomerism  permits  an  azoxybenzene  of  the  type 
ArKa0Ar'  to  exist  in  the  two  stable  trans  forms: 

1°  o  o 

U'  \J       0 

The  pis  Isomers  of  some  azoxybenzenes  are  also  know:: 
giving  the  additional  labile  forms: 

0  0 

i  1 

o  b  o  o 

CH3  CH3 

II.      Methods  of  preparation. 

(a)  Reduction   of  nitro   compounds 

(b)  Oxidation   of  amines   or   azo   compounds 

0  0 

(c)  Ar-lT=0  +   H2N-Ar       Na     >    Ar-N=N-Ar 

(d)  Ar-N=0  +   H-N-Ar -)    Ar-N=:i-Ar 

I 

III.      Reactions. 

(a)  Oxidation  and  reduction 

(b)  Substitution   (the   tervalent  nitrogen  enhances   the 
activity   of   the   ring   to  which  it    is   attached) 

(c)  Wallach' s   rearrangement. 


Reported  by  William  Fessler 
April  1,  1936. 


The  Synthesis  of  Phenanthrene  and 
Kydrophenanthrene  Derivatives 
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Louis  P.  Fieser  and  E.  G.  Hershberg,  J.  Am.  Chera. 
Soc,  57,  1851,  3192  (1935). 

Harv ard  University. 

The  most  prominent  synthetic  routes  to  members  of  the 
phenanthrene  series  were  developed  to  provide  methods  for  the 
identification  of  degradation  products  of  certain  naturally 
occurring  substances.   Some  of  these  synthetic  methods  are: 

1.   Pschorr's  -  developed  for  application  to  studies 
in  the  morphine  series,  it  utilized  o-nitrobenzaldehyde  and 
phenyl  acetic  acid. x 

3.   Bardhan  and  Sengupta's  -  was  first  applied  in 
studies  on  resin  acids,  it  employed  a  cyclic  beta-keto-ester 
and  a  substituted  beta-phenyl  ethyl  bromide.2 

3.   Cyclization  of  gamma-aryl  butyric  acids  -  used 
in  studies  on  sterols  and  related  substances.3 

Fieser  and  Hershberg  have  used  gamma- ary'1  butyric  esters 
in  the  Bougault  reaction  as  shown: 


/ 


..-CHoCKpCHpCOOR 


s 


COOP 
+  CGOR 


\y 


OHpCHpCH-COOH 


=0  \ 

6oor  I 


Con.  H3S04 


II.  III. 

II  and  III  have  also  been  prepared. 


Those  anhydrides  are  used  in  a  nor/  "Hydrocarbon 
Synthesis"  for  phenanthrene  and  hydrophenanthrene  de- 
rivatives: 

C=0 


HaC 


\ 


HaC 


C-CH3 

I 

C-CH3 


Str  1 

bomD 

100°,  30-34 
hours 


c:-:2  SA  ^c-ch3 
6   1 
</  /-C-CH3 

i/  C5f2 

c^0 


J 
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IV. 

From  IV  there  have  been  prepared  the  dibasic  acid,  the  acid 
and  the  neutral  esto.rs,  the  reduced  anhydride  and  the  corre- 
sponding substituted  aromatic  hydrocarbon. 

Further  studies  of  the  diene  addition  products  and 
further  applications  of  this  new  phenonthrene  synthepis  arc 

in  progress. 


1.   Pschorr,  Ber.,  29,  496  (1806). 

3.   Bardnan  and  3en,;uota,     J  Chem 

3.   Haworth,  J.  Chem.  Soc...  1932. 
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1932,  2530,  2798. 


Reported  by  Allene  Jeanes 
April  1,  1936. 


Oxidation  of  Olefinic  Double  Bonds  with 
Perbenzoic  and  Peracetlc  Acids 

From  the  work  of  Prllezhaev,  Boeseken,  Meerwein, 
Smit,  Braun,  Muskat,  and  others. 

In  1909  Prilezhaev  reported  that  perbenzoic  acid  would 
oxidize  olefinic  double  bonds  to  give  the  cyclic  oxide  which 
in  most  cases  could  be  hydrolized  to  the  corresponding 
glycol.   Since  then  much  work  has  been  done  in  this  field 
so  that  it  is  now  possible  to  use  this  acid  and  peracetic 
acid  to  quantitatively  determine  certain  double  bonds. 

Ordinarily  conjugated  systems  do  not  react  normally, 
and  cC,B- unsaturated  carbonyls  are  especially  inert  to 
oxidation.   However,  the  following  observations  have  been 
made  regarding  isolated  olefinic  double  bond  oxidation: 

1.  The  more  highly  alkylated  the  olefin,  the 
greater  will  be  the  speed  of  oxidation. 

2.  With  aryl  compounds,  the  nearer  the  double 
bond  to  the  aromatic  nucleus,  the  greater 
will  be  the  speed  of  oxidation. 

3.  With  aliphatic  compounds,  RCOO  and  OH  are 
added  trans  to  the  double  bond. 


Reported  by  Wm.  E.  Lundquist 
April  8,  1936. 
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CIS-TRANS  ISOMSRIS'..!  Ill   SUBSTITUTED  CYCLOPENTANOLS 

G.  Chiurdoglu,  Bui.  Soo.  Ch.lm.  Pel.--.,  4&,  523  (1935) 

0.  Vpvon,      Bui.  Soc.  Chira.  France,  49  939  (1931) 
W.  Huckel,      L.  Annalen,  477,  154  (1930) 

Some  of  the  methods  used  In  assigning  structures  to  a  pair 
of  these  geometric  isomers  are: 

and  platinum 

1.  Methods  of  preparation. — Reduction  with  hydrogen/ in  acid 
solution  gives  a  preponderance  of  the  pis  isomer;  while 
in  neutral  solution  or  with  sodium  and.  alcohol  a  prepon- 
derance of  the  trans  isomer  is  formed  in  the  reduction  of 
substituted  phenols,  toluidides,  cyclopentanones,  etc. 

II.   Correlation  of  physical  data  on  the  tv/o  isomers. — Auwers* 
rule  states  that  in  a  pair  of  els- trans  cyclanes  the  cis 
form  has  the  greater  density  and  index  of  refraction,  and 
the  smaller  molecular  refraction.   This  has  been  found 
generally  true  in  cyclohexanes  and  cyclopentanes,  but 
exceptions  exist. 

Stoermer  found  that  in  19  cis- trans  isomers  con- 
taining the  group  -C03CH3  the  trans  isomer  had  the  higher 
boiling  point  in  every  case. 

III.   Chemical  reactions.  oX  the  tv/o  isomers. — In  cyclopentanes 
containing  an  OH  or  NH3  group,  and  a  -C00H  group,  the 
formation  of  a  lactone  or  lactan  indicates  a  cis 
structure. 

In  a  pair  of  substituted  cyclopentanols  the  isomer 
dehydrating  the  most  readily  is  the  one  where  the  OH  is 
in  a  trans  position  with  the  H  with  which  it  is  eliminated 

In  a  pair  of  substituted  cyclopentanols  the  trans 
isomer  will  esterify  faster  than  the  els.,  and  the  corre- 
sponding trans  ester  will  saponify  faster  than  the  cis. 

In  the  special  case  of  cyclopentane-diols  1,3  the 
_eis  isomer  gives  a  higher  augmentation  to  the  conductivity 
of  boric  acid  solutions,  reacts  with  acetone  and  HC1  to 
form  an  acetal,  and  is  split  faster  by  lead  acetate. 

A  new  method  of  distinguishing  the  cis  and  trans  isomers  in 
dialkyl-l,3-cyclopentanols-l  has  recently  been  developed  by  G. 
Chiurdoglu.   Most  of  the  above  methods  require  the  comparison  of 
the  two  Isomers  before  either  can  be  assigned  a  structure.   The 
new  method  permits  the  Identification  of  one  of  these  pentanols 
when  its  isomer  is  not  available.   He  prepared  dimethyl-1,2- 
methyl-l-propyl-2,  methyl- 1-ethy 1-2,  and  diethyl-l,3-cyclo- 
pentanols-1  by  the  following  reactions: 

di  Et.  adlpate  Na  *  Tolu^l^  «r-carboxy~ethyl-cyclopentanone  Nn0Et> 

Na  deriv. ^cR,oC-carboxy-ethyl-cyclopentanone *  «CR-cyclo- 

Rl.lgX  then  H20  v  _ ,  _   _  n    ,     .    ..  , 
pentanone ~ ■ — ->  R  1,  R  2  cyclopentanol  1. 
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Those  were  separated  by  fractional  distillation  into  the  els 
and  trans  isomers,  with  the  exception  of  the  diethyl-l,2-cyclo- 
pentanol-1,  which  could  not  be  separated.   Structures  were 
assigned  to  these  isomers  by  using  physical  data  and  the  rule 
of  transelimination  of  water.   The  rate  of  adsorption  of 
hydrogen  by  these  pentanols  in  the  presence  of  platinum  black 
was  measured.   Under  comparable  conditions  all  els  isomers  react 
at  the  same  rate,  and  all  trans  isomers  at  a  faster  but  common 
rate.   This  enables  one  to  definitely  assign  the  trans  structure 
to  the  diethyl  cyclopentanol.   In  this  reaction  the  product 
formed  from  either  the  cis  or  the  trans  cyclopentanol  is  iden- 
tical, being  about  80  per  cent  trans  dialkyl-l,2-cyclopentane. 
The  unreacted  alcohol  is  unchanged  in  structure.   The  reaction 
does  not  go  through  the  olefin.   As  in  dehydration  the  rate  of 
reaction  is  greatest  when  the  tertiary  OH  and  H  are  in  a  trans 
position  with  respect  to  each  other. 


Reported  by  K.  Kearby 
April  8,  1936. 
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The  Reaction  of  Sodium  with  Aromatic  3  I 

Nitro  and  Nitroso  Compounds 

W.  0.  Lukaschewitsch,  Ann.,  521,  198  (1936) 

Place:  Forschungsinstitut  fur  organische  Zwischen- 
produkte  und  Farbstoffe,  Moskau. 

Previous  work: 

When  0.5  per  cent  sodium  amalgam  is  allowed  to  react  with 
aromatic  nitro  and  nitroso  compounds  under  an  atmosphere  of 
nitrogen,  compounds  containing  sodium  are  formed. 

In  order  to  ascertain  their  structures  these  compounds 
were  allowed  to  react  with  benzoyl  chloride  and  with  water. 

The  reaction  of  benzoyl  chloride  with  the  sodium  de- 
rivatives of  the  nitro  and  nitroso  compounds  yielded  eC,  fi- 
dibenzoyl  aryl  hydroxy 1  amines. 

The  action  of  water  on  the  sodium  derivatives  gave  rise 
to  /5-aryl  hydroxyl  amines. 

The  equations  for  the  formation  of  the  derivatives  and 
their  reactions  are: 

1.  RN;q      +   2Na >  RNv)Na 

2.  RNO   +   2Na >RNC?J}a 

^Na 

x0Na  JD  ^OCOR' 

3.  RIt  +   2R'CT     >R11  ,    +   2NaCl 

v0Na       ^Cl         v0C0R' 

^OCOR'  ,  ^0 

R^OCOR'  >  Rns  +  R  C-0 

R'C=0 

^ONa  x0Na 

RNO  +  RlCQNa )  RN03  +  RI<Na 

RlC  TT  +  2R'C^  >  RN.       +  sNaCl 

v,Na       XC1         xC0Rf 

4.  2RN     +  3H20 >RNH0H  +  RNOa  +  4NaOH 


*0Na 

)Na 

Na 


.ONa 

5.   RN'  M  +  2H20  >  RNHOH  +  2NaOK 


References: 

Ber. ,  5,  915  (1872) 
Ber.,  30,  1572  (1897) 
Ber.  ,  _32,  2911  (1899) 
Ber.,  32,  2919  (1899) 

Reported  by  W.  E.  Ross 
April  15,  1936. 
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Structure  of  Cyclic  Sulfone 
Derivatives  of  Butadienes 
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The  addition  of  S02  to  butadienes  has  been  extended,  and 
the  structure  of  the  resulting  cyclic  sulfones  has  been  clari- ' 
fied  by  ozonizing  then. 

Structures  for  the  following  sulfones  have  been  established: 


MeC=CI.Ie 

I   f 

On  q  Uri-> 

\  / 

S0a 


,-0 


(C  135u) 


Br: 


Br  Br 
Meb— fcl-Ie 

/   I 

CH2  CH2 

\  / 

so2 

(2) 


KOr 


n 


— > 


MeC-O-CMe 

li    !! 

HC   CH 

\  / 

so2 

(D  119°) 


MeC- 


Br 
■C-ChUBr 


HC   CH; 

\  / 
SO* 


t  (I  158-9°) 
Br2 


MeC 


AcOBr 


OHC  Br 
MeC  — G 
->    I   I 

CH2  CH; 

SOa 
(J  135°) 


C=CH2 
II   I 

HC   CH2 

\  / 

so2 

(F  107°) 


KOHC 


0: 


MeC — €0 

->    1/   I    +  HCOOH 
HC   CH2 

\  / 

so2 

r»0 


(G  163°) 


OHC 
MeC— C=CH 


HCOOH  +  oil 


MeC^CMe 


H:   !H 

Me\  rUe 

S02 


(L  58°) 


Br: 


0. 


- 


MeC   CMe 

h!   |p 

C    C 
MeT\  A.le 
S02 


(M  145°) 


I 


—  o— 


r 


3r  I?r  3r 

MeC— CMe  HeC— C=CHa  MeC— C-CH3 

fl     P.  7    MeC      Cv  Br2       MeC      Cf 
Me  \  /Me                             \    /Ifa  \    Ale 

so3  soa  so3 


(N  137°)  (0  93°)  (P  125°) 

t-BuC  =  CH        t-BuCO   CC'        t-BuCO  COOK 

I     I     -2il^         I       P  . v        |       | 

CHa    ?H2  CHa    CH3  7  CH3    CH3 

so3  sd2  so3 

(Q,  82°)  (R   145°)  (S   103°) 

Oa  H  o 


8 


0  C^CH  0d      CH  MC0      fc' 

/         I  0^        s        /  I »        I  I      ° 

CHa   CK3  CHa   CHa  *     CHa    CH. 

\    /  \    /  \    / 

so3  so3  soa 

. (T   132°)         (U   99°)  (V   1390,> 

.    alk.    +  U.V.L. 

^  ,0 

<j>  C—  CH3  f>  C' — CH3  p  CO-CH 

'   '        0^   *  0NH    I  ^      +         I 

HC   CH3  '  C    CH2  CH3 

\  /  ^  \    I  / 

50a  S03  S03H 

(W  166°)  (X  118°)  132 

(small  yield)         (principal 

product ) 

<p    Z=Z<p  <25  G=0    0=C  6 

J  I        0         '      I  ; 

CH3  CH3      ___±!3 n     CH3      CH3 

S03  SO^ 

(Y  183°)  (Z  124°) 

Note  that  the  sulfones  of  2  tert. -butyl  and  of  2-phenyl- 
butadienes  on  ozonization  form  compounds  which  are  isomeric  with 
carboxylic  acids,  and  may  be  termed  isocarboxylic  acids.   These 
isocarboxylic  acids  in  aqueous  solution  slowly  isomerize  to  the 
ordinary  acid  according  to  law  of  monomolecular  reactions. 

Some  of  the  butadienes  isomerize  in  alkaline  media  when 
irradiated  with  ultra  violet  light.   Ozonization  studies  in- 
dicate that  this  isomerization  is  not  a  3 is- trans  phenomenon, 
as  Eigenberger  supposed,  but  is  due  to  ?.  shift  of  the  double 
bond. 
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Backer,  Rec.  Trav.  Chin  ,  54,  170  (1935 

"  53,    535    (1934 


ii  it 


ii 


a,    395    (1933 
Elgenberger,    J.   Prakt.    Chem.,    (3)   131,    389   (1931) 


it         tt    ii 
ii         ii    it 


s3J  139,  312  (1931) 
(3^  137,  309  fl93C) 

Staudinger,  Ber.,  683,  455  (1935) 


Reported  by  Rene  Oehler 
April  15,  1936. 


THE  SYNTHESIS  OF  COMPOUNDS  RELATED  TO  OESTRONE. 
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Hewett,  J.  Chem.  Soc,  1936,  50. 

Robinson  and  Walker,  J.  Chem.  Soc,  1936,  192. 

Cook  and  coworkers,  Proc.  Roy.  Soc,  114B ,  272  (1934). 

Bardhan,  Nature,  134,  217  (1934). 

The  synthesis  of  fused  ring  systems  related  to  the  hormones 
has  been  actively  pursued  since  the  structure  of  oestrone  has 
been  established,  and  the  discovery  that  other  fused  systems 
are  active  cestrogenlcally.   Cook  and  coworkers  have  tested 
several  types  of  fused  ring  systems  and  find  that  oestrogenic 
activity  is  not  limited  to  types  containing  the  ring  system  of 
oestrone  but  that  other  types  are  also  active. 

Examples  of  the  last  type  are  1-keto-l, 2, 3,4-tetrahydro- 
phenanthrene  and  9,10-dialkyl-9,10-dihydroxy-l,2, 5, 6-dibenz- 
anthracene. 

Attempts  to  synthesize  oestrone  have  so  far  been  unsuccess- 
ful, but  some  of  the  comoounds  produced  in  these  attempts  pos- 
sess oestrogenic  activity  and  are  quite  closely  related  in 
structure  to  the  natural  hormone. 

A  method  used  by  Bardhan  for  the  preparation  of  this  type 
of  compound  may  be  represented  as  follows. 


C02R 

i 

CHp 


+  0=C-CH2CH2C02R 


.CH. 


Kg 


\ 


C-C02R 
'H 


0=C-CHP-CHaC02R  > 


C03H 

CH2CH2C02H 


X 


y 

> 


/ 


L 


^ 


J 


A  method  employed  by  Robinson  uses  6-methoxy-tetralone-l. 

9, 

H.C-C 


-> 


c8> 


Other  methods  of  preparation  will  be  given. 


H.  G.  Kclloff 
April  22,  1936. 
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SULFONATION  OF  NAPHTHALENE 
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Lantz,  Robert,  Bull.  Soc.  Chim. ,  (5)2,  1913-32  (1935) 

ibid  (5)  2,  2092-2108  (1935) 

Research  Laboratory  of  the  Dye  and  Chemical  Products 

Association  of  St.  Denis. 


Previous  Work: 


Naphthalene  bisulfite  compounds. 
Naphthoquinone  derivatives. 
Sulfur  dyes. 


The  transposition  of  the  <<- naphthalene  sulphonic  acid 
I  into  the  /^-isomer  may  be  explained  on  the  basis  of  de sul- 
fonation  and  resulfonation  in  the ^-position. 

Lantz'  work  indicates  the  existence  of  an  equilibrium: 

SOgH 

HS03/V/\ 


-> 


4- 


III 


II 


At  higher  temperatures  the  rate  of  the  reaction  I  >II 

is  accelerated  while  the  reaction  III )  II  is  relatively 

unaffected.   This  explains  the  formation  of  the  /?acid  at 
higher  temperatures. 

A  procedure  for  the  determination  of  the  relative  amounts 
of  the  ©c  and  fl   acids  in  a  mixture  is  presented.   I  is  desul- 
fonated  and  precipitated  quantitatively  as  an  insoluble  poly- 
bromonaphthalene  leaving  III  entirely  in  solution  as  a  soluble 
polybromonaphthalenesulfonic  acid.   The  insoluble  product  from 
I  is  then  determined  by  Cr03  oxidation. 


Reported  by  L.  L 
April  22,  1936. 
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REARRANGEMENT  OF  OLEFINIC  ACIDS 

R.  P.  Linstead  et  al.,  Imperial  College,  London. 

Work: 

The  authors  have  prepared  a  series  of  unsaturated  acids 
and  have  studied  the  shift  of  the  double  bond  and  lactonisation 
under  the  influence  of  equilibrating  agents  such  as,  KOH,  H2S04 
and  heat  alene. 1 

Stability  of  unsaturated  acids  toward  equilibrating  agents.   A 
study  of  tautomeric  change. 

A.   Comparative  stability  of  isomeric.*:/*-  and^^-acids  toward 
25  per  cent  KOH  at  100° C.s   The  general  scheme  for  equi- 
libria can  be  represented  as  follows: 
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T  &  £  r      B  «c 

-C=C-CH-C00H  ^_     s-CH-C=C-C00H 
ill  III 

/B^-aeid  *£'/$- acid 

1.  Butenoic  acids  without  ^"-substituents  show  no  sta- 
bility of  the  fif- form  even  when  substituted  on  the 
/B-carbon  atom.' 

3.  Butenoic  acids  with  one  <T- substituent  show  a  small 
but  definite  stability  of  the  /^-form,  which  is  not 
appreciably  affected  by  the  nature  of  the  substituent 
or  the  presence  of  an ^-substituent . 

3.  <T- substituted  butenoic  acids  having  a  second  alkyl 
group  on  the  ^- carbon  atom  show  a  great  stability  of 
the  p f~ form, 3   and  a  similar  but  weaker  effect  is  pro- 
duced if  the  second  substituent  is  on  the  /^-carbon 
atom.   The  maximum  effect  In  the  .^-position  is  given 
by  an  ethyl  group. 

4.  These  principles  are  still  valid  if  the  substituting 
groups  form  part  of  a  polymethylene  ring.3'4 

B.  The  ff-  and  /t -unsaturated  acids5  show  no  tautomeric 
shift  of  the  double  bond  when  boiled  with  excess  KOH, 
but  are  stable  to  this  equilibrating  agent. 

II.  Lactonisation  and  Tautomeric  change.   Equilibrating  agent  is 

H2S04  (hot  and  cold — 50  and  60  per  cent)  and  sometimes  heat  alone. 

A.   In  thecC/3-  and  fif- series  of  unsaturated  acids. 

All  acid-lactone  systems  of  this  kind  can  be  inter- 
preted by  the  one  general  scheme: 

-CH-C=C-C00H  — f-—- ^  -OC-CH-C00H  — — )  -C-CH-CH-CO 
III         °  I  »  i  I I 

^./5-acld  ^<T-acid  ^-lactone 
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The  variations  between  different  systems  can  be  at- 
tributed to  differences  in  the  ratio  of  the  velocity  of 
the  tautomeric  change  (a  and  b)  to  that  of  ring  closure 
(c).   Four  types  of  acids  can  be  distinguished.6 

1.  Those  in  which  both  changes  are  slow  but  lactonisa- 
tion  is  much  faster  than  tautomeric  change  (acids 
with  one  ^-alkyl  and  no  /'-alkyl  substituent .  6 

2.  Those  in  which  lactonisation  is  fast  and  tautomeric 
change  is  slow  (acids  with  two  <r-alkyl  substituents).6 

3.  Those  in  which  tautomeric  change  is  faster  than 
lactonisation  (acids  with  one  $'-   and  one  B- substi- 
tuent ).7 

4.  Those  in  which  tautomeric  change  is  fast  and  irre- 
versible in  the  direction  ftf toCJBt  no  lactonisa- 
tion being  possible  (acids' without  j- substituents)  .8 

B.   In  the  F- <f   series  of  unsaturated  acids.9 

In  this  series  the  exclusive  reaction  is  lactonisa- 
tion and  no  tautomeric  change  occurs.   The  direction  of 
lactonisation  (i.e.  *'-or  /-lactone  formation)  depends 
upon  the  substituents  about  the  double  bond. 

Lactonisation,   in  the  case  of  f.-j -acids  having  two 
/-alkyl  groups,  is  reversible  by  heat  alone.   Probably 
this  is  the  "purest"  example  of  rlng-ch«ln  tautomQ-rism: 

^CH-GH?  ^Hs-CHa 

(CH3)3C       ^CHa— ===±  (CHaJa-C^      ^CHS 
HO-C-0  ^0— C=0 


C.   In  the  <f€  -series  of  unsaturated  acids. 


5 


Lactonisation  was  accompanied  to  an  unusual  extent 
by  side  reactions.  Trustworthy  experimental  method  for 
estimation  of  lactone  content  was  not  devised. 

D.   Some  unsaturated  acids  have  been  studied  in  which  the 
double  bond  is  farther  removed  from  the  carboxyl.   They 
are  reported  to  yield  /-lactones  by  action  of  cone. 
H3S04. 
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ORGANIC  COMPOUNDS  CONTAINING  DEUTERIUM 


CO 


Methods  of  Analysis 

The  difficulty  involved  in  quantitatively  determining  the 
deuterium  content  of  organic-d  compounds  has  recently  aroused 
considerable  attention.   Compounds  of  molecular  weight  above 
150  and  of  low  deuterium  content  cannot  be  effectively  analyzed 
by  the  ordinary  methods  of  analysis.   The  following  new  pro- 
cedures have  been  developed: 

Combustion  of  the  organic  compound  followed  by  a  density 
determination  of  the  resulting  water  using, 

a)  The  Zeiss  interferometer  method  of  density 
determination. x 

b)  The  "submerged  float"  method.3 

c)  The  "swimmer"  method.3 

The  merits  of  each  of  these  will  be  discussed. 


Organic- d  Compounds 

Deuterium  has  supplied  the  physical  chemist  with  an  ex- 
cellent means  of  studying  reaction  kinetics.   Cleavage  of  the 
carbon-hydrogen  bond  by  exchange  reactions  with  deuterium  have 
been  studied.   The  following  exchanges  have  been  shown  to  occur: 


CH4  +  2D3  <— :  CD4  +  2H2 


CH.-CH,  +  D. 


.3- on  3 


300 
Ni 


q— >  2Methane-dx 


CRHR  +  6DC1 


A1C1 


5  C6D6  +  6KC1 


CRHR  +  Ds0  t 


Ni,  A 


-  C6D6  +  H30 


,.C00H 
Cga     +  D20   £ 


^COOH 


^COOD 
Z  CD*    +  HpO 


\ 


C00D 


Although  the  majority  of  organic  deuterium  studies  have 
been  mainly  physical  in  nature,  Schoenheimer  and  Rittenberg9 
have  reported  that  deuterium  is  an  ideal  "indicator"  in  the 
study  of  intermediary  metabolism.   Since  it  is  an  isotope  of 
hydrogen,  the  substitution  of  deuterium  for  hydrogen  in  food- 
stuffs has  a  distinct  advantage  over  the  introduction  of  such 
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groups  as  halogen,  phenyls,  etc. 
transportation  of  food-stuffs  in 
Stearic  6-7-9-10-d4  acid  and  cop] 
synthesized  and  their  physiologic 


in  addition,  it  enables  the 
the  boay  to  be  easily  traced, 
•ostanone  4-5-d2  have  been 
:al  fate  observed. 


In  an  effort  to  study  the  questionable  asymmetry  of  the 
type  E'R^CHD,  Erlenmeyer  and  Gartner10  prepared /7-phenyl- 
propionic  cc-d,^y-d  acid  by  the  deuterium  iodide  reduction  of 
cinnamic  acid.   It  was  subsequently  shown  that  this  drastic 
reduction  caused  deuterium  exchange  to  produce  a  product  of 
the  formula 


C*H 


6^2 . 18 


'2.82 


C8HX. 
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COOH 


On  the  assumption  that  part  of  the  molecules  would  conform  to 
the  Rf CHD-CHDR* !  type,  the  strychnine  salt  was  prepared  and 
fractionally  crystallized.   No  evidence  of  resolution  was  ob- 
tained. 
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CARBON  SYNTHESES  WITH  LTALONIC  ACID  41 

Michael  and  Wiener,  J.  Am.  Chem.  Soc,  58,  680  (1936) 
Michael  and  Ross,  J.  Am.  Chem.  Soc,  55,  3684  (1933) 
Harvard  University 

A  large  literature  exists  on  the  use  of  malonic  acid  for  the 
synthesis  of  or, ^-unsaturated  acids  by  condensation  with  aldehydes. 
Acetone  does  not  show  an  analogous  reaction,  however,  Meldrum1  ob- 
served that  addition  of  a  small  amount  of  sulfuric  acid  brought 
about  an  aldolization,  involving  the  carbonyl  group  of  the  ketone, 
followed  by  an  intramolecular  esterification  of  the  formed ^-hy- 
droxy acid  to  ^ 3-dimethyl-^-proplolac tonic  acid,  e.g., 

CH3       ^COOH   ,      CH3     xCOOH         CH3 

^C=0  +  CK2     ..g°gQ  >  ">C—  CK     >  ^>Q— CH-COOH 

CH,       ^COOH  n2S04  (fA     V0K  ^COOH         Crf,  6  —  C=0 


The  Meldrum  method  was  improved  by  Ott2  in  1913  and  since 
that  time  a  number  of  /ft-lactonic  acids  have  been  prepared  from 
ketones  by  use  of  the 'Meldrum-Ott  method. 

In  1933  Michael  and  Ross  showed  that  aliphatic  aldehydes  may 
be  substituted  for  ketones  in  the  synthesis  of  /?-lactonic  acids. 
The  most  recent  paper  deals  with  the  use  of  several  aromatic 
aldehydes,  e.g.,  benzoic,  salicylic,  acetylsalicyclic  and  cinnamic 
aldehydes.   Benzaldehyde  gives  the  expected  yS-lactonic  acid  but 
the  others  lead  to  different  products. 

The  ^-lactonic  acids  formed  by  the  condensation  of  benzalde- 
hyde with  malonic  and  methyl  malonic  acids  are  of  special  interest 
since  they  are  the  first  proved /o'-lactonic  acids  with  only  one 
substituent  in  the  ^-position. 

The  thermal  and  chemical  properties  of  the  /£-lactonic  acids 
have  been  further  studied  and  it  has  been  shown  that  all  com- 
pounds of  this  type  are  cleaved  by  heat  and  by  alkali  through 
the  first-formed  ,#-hydroxy  malonates  by  rupture  at  theo£,  #- 
carbon  linkage. 
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Concerning  Aldehyde  Condensations  by 

the  Use  of  Secondary  Amines.  42 

(Knoevenagel  reaction) 

R.  Kuhn,  W.  Bodstubner  and  C.  Gundmann,  Ber. ,  69,  98  (1936) 

R.  Kuhn  and  M.  Hoffer,  Ber.,  63,  2164  (1930 ) 

Blanchard,  Klein  and  McDonald,  J.  Am.  Chem.  Soc,  53, 

2809  (1931) 

L.  H.  Smith  and  K.  N.  Welch,  Jour.  Chem.  Soc,  London, 

1136  (1934) 

The  action  of  secondary  amines  (piperidine)  on  acetaldehyde 
or  on  a  mixture  of  acetaldehyde  and  crotonaldehyde,  previously 
represented  the  best  way  of  obtaining  polyene  aldehydes.   In  order 
to  obtain  octatrienal,  H3C(CH=CK)3CH0,  free  from  its  neighboring 
vinyl  homologs,  R.  Kuhn  and  M.  Hoffer  tried  the  condensation  of 
crotonaldehyde  with  itself. 

H3CCH=CHCHO  +  H3CCH=CHCH0  Plperldlne  >  H3C  [CH=CH]3CH0  +  H30 

The  condensation  did  not  take  place.   If,  however,  the  croton- 
aldehyde was  exposed  to  sunlight  then  the  addition  of  a  small 
amount  of  piperidine  caused  the  condensation  to  proceed  as  shown. 
The  condensation  goes  equally  well  in  the  dark  If  crotonic  acid, 
acetic  acid  or  citric  acid  is  added  to  the  pure  aldehyde.   The 
active  condensing  agent,  then,  is  the  salt  of  the  secondary  amine 
instead  of  the  amine  itself  as  had  previously  been  supposed. 

From  the  foregoing  facts  the  use  of  an  amine  salt  is  sug- 
gested for  those  condensations  in  which  one  of  the  reactants  is 
not  itself  an  acid.   Such  is  the  case  of  crotonaldehyde  con- 
densing with  itself.   The  following  unsaturated  aldehydes  and 
acid  were  prepared  by  the  authors: 

piperidine 
1.   2CH3CH0  +  CH3CH=CHCHO  aclf^~acTa7  H3C(CH=CH)4CHO  +  2H20 


2-     3£=CH-CH3-CH3C=CHCH0  +  CH3CH  -P1Pej]ldlne  > 
nu_  hu  acetic  acid 


CH\,  £ 

j>CH-CHaCH2C=CHCH=CHCH  30  per  cent   yield 

H3  CHa 


CH 


ch=chlcho  +  ch3      .  pyriainiv  h3c|ch=chLch=c 

J        ^C02H  U     J     NC0aH 

H3crCH=CHl4CH=C   '   ..acetic  acid >  H3C  !cH=CH~L -CH=CHC02H 

L     .J     COpH   acetic  anhydride     '-•    -^ 
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THE  REACTIONS  BETWEEN  QUINONES  AND  SODIUM  FOLATES 


Smith  and  MacMullen,  J.  Am.  Chem.  Soc,  58,  680  (1936) 
Smith  and  Denyes,  J.  Am.  Chem.  Soc,  58,  304  (1936) 


In  1926  Smith  showed  that  3-carbethoxy~5, 7,8,-trirocthyl- 
6-hydroxy  coumarln  resulted  when  duroquinone  reacted  with 
sodium  malonic  ester. 


COOGoK 


2^5 


One  of  the  methyl  groups  had  taken  part  in  this  reaction. 

Von  Peckman,  Ikuta,  G-raebe  and  Levy,  and  others  have  re- 
ported various  products  previously  from  quinones  and  sodium 
enolates. 

Pseudocumoquinone  produces  5- hydroxy- 3, 4,6,7-tetramethyl 
coumarone  and  5-hydroxy-4,6, 7,-trimethyl  lisccoumaranone  with 
sodium  acetoacetic  ester,  and  just  the  latter  product  with 
sodium  malonic  ester.   No  coumarin  derivatives  are  formed. 
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HEATS  OF  HYDROGEIATION  OF  OLSFINIC  BONDS 

G-.  B.  Kistiakowsky  et  al.,   Harvard  University 

Previous  work:   Activated  adsorption 

Kinetics  of  reactions 

i- )  c is- trans  isomeri nations 
2. )  thermal  decompositions 

For  most  organic  reactions,  heats  of  reaction  must  be  cal- 
culated from  notably  unreliable  heats  of  combustion.   The  more 
accurate,  but  somewhat  more  difficult,  direct  calorimetric  deter- 
mination of  heats  of  reaction  has  only  occasionally  been  used. 

Kistiakowsky  and  his  coworkers  plan  to  systematically  develop 
this  method,  and  at  present  are  studying  the  heats  of  hydrogenation 
of  olefinic  compounds.   To  date,  four  papers  have  been  published, 
and  the  data  recorded  is  summarized  in  the  following  tables. 

Heats  of  Hydrogenation  of  Mono-oleflns 

Compound  /_\H355o        Compound  ^H355o 

ethylene  -32,824     isobutene  -28,389 

propylene  -30,115     unsym-methylethyl- 

butene-1  -30,341     ethylene  -28,491 

n-heptene-1         -30,137     unsym-methyli  sopropyl- 

cls-butene-2        -23,570     ethylene  -27,997 

trans-butene-2       -27,621     oentenes-2  -27,954 

trimethylethylene  -26,920 

tetramethylethylene  -26,663 

Heats  of  Hydrogenation  of  Dienes  and  Cyclic  Olefins 

Compound         Zi.H355o        Compound  Z^H355o 

allene  +  2H2  -71,280  cyclohexene  +  Ha  -28,592 

1,3-butadiene  +  2H2  -57,067  1, 3-cyclohexadiene +  2H2  -55,367 

1,4-pentadiene  +  2H2  -60,790  benzene  +  3H2  -49,802 

1, 5-hexadlene  +  2H2  -60,525  cyclopentadiene  +  SHa  -50,365 

^aH,  the  heat  of  reaction,  may  be  defined  as  the  heat  ab- 
sorbed in  calories  when  one  mol  of  reaction  occurs  at  constant 
pressure.   In  the  above  tables  AH  is  recorded  at  355°  K  (83°  C) 
at  which  temperature  the  reactions  were  carried  out. 

By  combining  certain  of  the  above  values  the  heats  of  re- 
action for  several  interesting  reactions  may  be  calculated. 

allene  +  H2 *  propylene  /.\H355o=-41,165 

1,3-butadiene  +  H2— — ^n-butene-1  =-26,720 

1,4-pentadiene  +  H2  - — -n-pentene-1  =-30,660 

1, 5-hexadlene  +  H2 »n-h'exene-l  =-30,400 

1,  3-cyclohexadiene  +  H2 ».  cyclohexene  =-26,700 

benzene  +  H2 » 1, 3-cyclohexadiene  =+  5,570 

If  an  increase  in  AH  may  be  interpreted  as  indicative  of 
increased  stability  of  the  double  bond,  the  following  conclusions 
may  be  drawn. 
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1.)   For  simple  olefins,  substitution  on  the  carbons 
carrying  the  double  bond  increases  the  stability 
of  the  bond. 

2.  )   For  dienes: 

(a)  The  allene  type  is  the  least  stable. 

(b)  The  double  bonds  in  a  conjugated  system 
are  the  most  stable. 

(c)  As  the  distance  between  the  double  bonds 
is  further  increased,  the  stability  of 
the  bonds  approaches  that  of  the  simple 
olefin  bond. 

3.)   In  benzene,  which  may  be  considered  a  "continuously 
conjugated"  system,  an  unusually  stable  type  of  un- 
saturaticn  is  present.   It  has  been  suggested  that 
this  condition  be  used  as  the  criterion  for  aromat- 
icity. 
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Dioxane  was  first  prepared  by  several  independent  investi- 
gations in  1863.   Although  these  initial  works  were  followed  by 
many  others,   the  only  results  obtained  were  summarized  in  a 
characterization  of  the  physical  properties  of  the  compound  and 
in  the  observation  that  it  was  surprisingly  resistant  to  most 
chemical  reagents.  It  was  observed  that  the  compound  formed 
many  molecular  compounds  with  several  series  of  reagents. 

Boesekln,  in  very  recent  years,  observed  that  dioxane  re- 
acted with  chlorine  to  produce  a  dichlorosubstituted  dioxane 
which  was  shown  by  hydrolysis  to  be  the  2, 3-dichlorodioxane,  (i) 
This  hydrolytic  reaction  was  an  indication  of  the  activity  of 
the  chloro  substituents  toward  other  reagents. 

+  Cl2 ->   J      !    — t^L->  HOCH3-CH.3OH 

CH3   ^C.ri.3  CH3    CHC1  . 

^°'  "  °  CHO-CHO 

I  i 

I  NaOEt 

i _>   ^0 

CH3   XJHOEt 

I    ! 

CH2    CHOSt 

Subsequent  work  on  the  chemistry  of  dioxane  has  always  involved 
this  primary  chlorination  of  dioxane,  and  can  be  divided  into 
the  following  types: 

1.   Formation  of  fused  ring  systems  containing  the  dioxane 
nucleus.   As  an  example  naphtho-dioxane,  (II )  was  formed 
by  the  action  of  ethylene  glycol  on  2, 3-dichlorodioxane. 

---0.  ^-0X  /0. 

Cft2    CHC1  CH2    CTH   CKS 


+  HDCHgCHa 
CHC1 


OH >  I 


CHo   CHC1  CH 


2     pP-  yGHj 


11 

From  this  reaction  two  isomers  were  obtained.   They  were 
analogous  to  the  cis- trans  isomers  of  decalin. 


47 


-3- 


2.  Higher  chlorinated  dioxanes. — 2, 3-Dichlorodioxane  and 
chlorine  produced  several  isomeric  tetrachlorodioxanes, 
the  structures  of  which  were  determined  by  hydrolysis. 
The  symmetrical  tetrachlorodioxanes  were  quantitatively 
hydrolyzed  to  glyoxal. 

3.  Other  disubstituted  dioxanes  and  their  reactions. — The 
activity  of  the  chloro  substituents  of  the  2,  3-dichloro- 
dioxane  was  further  evidenced  by  the  reaction  with 
Grignard  reagents. 

CH2   NCHC1  Cfia   "CH-C6H5 

L     [    +  C6H5MgBr   ->       [  I 

CH2   CHC1  C.n2   Cn—  Cgris 


0 


C2H5MgBr 

—  ^ 


-0" 


CH2         CHCgHg         Cn2         CH 

t  [  +    I  H 

CH2        CHC2H5        CH2        CH 


III 


The  p-dioxene, (III )  was  shown  to  add  chlorine,  bromine 
and  hydrogen  bromide.   The  addition  of  hydrogen  bromide 
served  as  a  basis  for  the  mechanism  of  chlorination  of 
dioxane. 
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